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-JAN 2 9 1991 
Mr. Allan Kawada 
True Geothenmal Energy Company 
220 South King Street, Suite 868 
Honolulu, Hawaii 96813 
Dear Mr. Kawada: 
SUBJECT: Historic Preservation Coapliance for True Geothermal 
Energy Company Proposed Well Site Nwaber 2 (KMERZ) 
Fonaer Purw~ forest Reserve, Puna, HawaH 
TMK: 1-2-10: 3 
Pursuant to the tenas and conditions of the Decision and Order of the Board of Land 
and Natural Resources dated Apr11 11, 1986, a full archaeological survey 1s to be 
conducted and approved prior to any clearing activities for each drill site and 
roads in the project area. This survey, which is called an archaeological 
inventory survey by our department, is to cover all areas to be cleared for 
construction and an area two to five tiMes that to be developed. The procedures 
for the survey work are spelled out in the Research Design called for in the 
Decision and Order, with this design having been amended by joint agreement in the 
Fall of 1990 to acca.MOdate the potential presence of lava tubes with significant 
historic remains at or in the vicinity of proposed well sites. 
To comply with this survey requirement, True 6eothenaa1 Energy Company has 
conducted an archaeological inventory survey of proposed Well Site Number 2 an!! ! 
buffer quadrat around it. This survey has been done in three fieldwork 
increments. Results of the first two increments were sublitted to the Department 
1n separate reports (Reports of Archaeological Consultants of Hawaii dated 
September 6, 1990 and October 26, 1990). After revi~ing these two reports, it was 
concluded by our departMent that the survey .ethods for the two increments already 
completed had to be clarified in the report and that the survey fieldwork had not 
yet adequately covered the project area specified in the revised Research Design, 
necessitating a third increment of fieldwork. 
Your consulting archaeologist, Mr. Joseph Kennedy, carri~d out this third increment 
of fieldwork, and as requested, he arranged for a staff archaeologist fro. our 
department to conduct a field inspection with his field crew on the last day of 
their work. The staff member inspected portions of proposed Well Site Number 2, 
accompanied the field crew on two survey sweeps north of the .ain access road and 
noted the intervals between the flagged survey sweeps leading off the access road. 
A lava tube segment found during this increment of fieldwork also was inspected. 
It lies along the eastern boundary of the Well Site and runs in a Southwest to 
Northeast direction. There was no evidence of past human use in the tube segment 
and, based on the condition of the lava tube, the probability that it was used 
appears low. The tube could not be followed for more than several hundred feet 
JOHN v-'AIHEE 
GOVERNOR OF HAWAII 
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STATE OF HAWAII 
DEPARTMENT OF LAND AND NATURAL RESOURCES 
STATE HISTORIC PRESERVATION DIVISION 
33 SOUTH KING STREET, 6TH FLOOR 
HONOLULU. HAWAII 96813 
Mr. Allan Kawada 
True Geothermal Energy company 
200 south King street, suite 866 
Honolulu, Hawaii 96613 
Dear Mr. Kawada: 
WILLIAM W_ PATY. CHAIRPERSON 
80ARO Of LAND A"'D NATURAL R[SOURCFS 
OfPUTIES 
KEITH W. AHUE 
MANABU TAGOMORI 
RUSSELL N_ FUKUMOTO 
AQUACULTURE DEVELOPMENT 
PROGRAM 
AQUATIC RESOURCES 
CONSERVATION AND 
ENVIRONMfNTAL AFFAIRS 
CONSERVATION AND 
RESOURCES ENFORCEMENT 
CONVEYANCES 
FORESTRY AND WILDLIFE 
HISTORIC PRESERVATION 
PROGRAM 
LAND MANAGEMENT 
STATE PARKS 
WATER RESOURCE MANAGEMENT 
SUBJECT: Historic Preservation Review of True Geothermal 
Energy company Proposed Well Site #2 (KMERZ) 
Former Puna Forest Reserve, Puna, Hawaii 
TMK: 1-2-10: 3 
on December 27, 1990, members of the State Historic Preservation 
Division and the Division of Water Resource Management met with 
you and your consulting archaeologist, Joseph Kennedy, to reach an 
agreement on what archaeological work and mitigation measures are 
needed before and during proposed drilling at Well Site #2. 
Discussions centered on two draft reports of the archaeological 
inventory survey conducted for Well Site #2, our written comments 
on this pending survey and your responses to some of our 
concerns. Also discussed were the guidelines for archaeological 
work set out in the Research Design mandated by the Decision and 
Order of the CDUA (April 11, 1966) and recommended revisions to 
these guidelines which were agreed to in our meeting of october 
1990. These revisions have been prompted by the results of 
previous compliance work in the area and our study of the lava 
tubes in the former Puna Forest Reserve. 
The following summarizes the major points agreed upon at the 
meeting: 
1. Confusion over Changes in Project Plans. The meeting 
clarified to our satisfaction confusion over use of the terms 
Well Site #2 and Pad A in the documents submitted for our 
review. we understand that these two sites are identical in 
location, size and configuration. confusion arose when an 
alternative well site called Pad B was introduced to the 
project plans because of concerns over a nearby hawk nest. 
Pad B was subsequently eliminated from the project plans but 
only partially removed from portions of the documents 
submitted. 
JOHN WAIHEE WILLIAM W. PATY. CHAIRPERSON 
GOVERNOR OF HAWAII BOARD OF LAND AND NATURAL RESOURCf.S 
DEPUTIES 
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MEMORANDUM 
TO: 
FROM: 
SUBJECT: 
STATE OF HAWAII 
_ .. ) DEPARTMENT OF LAND AND NATURAL RESOURCES 
,_,, v. 
STATE HISTORIC PRESERVATION DIVISION 
33 SOUTH KING STREET, 6TH FLOOR 
HONOLULU, HAWAII 96813 
January 7, 1990 
Manabu Tagomori, Deputy Director 
Commission on Water Resource Management 
Don Hibbard, Director, Historic Preservation 
AQUACULTURE DEVELOPMENT 
PROGRAM 
AQUATIC RESOURCES 
CONSERVATION AND 
ENVIRONMENTAL AFFAIRS 
CONSERVATION AND 
RESOURCES ENFORCEMENT 
CONVEYANCES 
FORESTRY AND WILDLIFE 
HISTORIC PRESERVATION 
PROGRAM 
lAND MANAGEMENT 
STATE PARKS 
WATER RESOURCE MANAGEMENT 
Historic Preservation Review of True Geothermal 
Company Proposed Well Site *2 (KMERZ) 
Former Puna Forest Reserve, Puna, Hawaii 
TMK: 1-2-10: 3 
HISTORIC PRESERVATION PROGRAM CONCERNS: 
Attached for your review and comment is our summary of the major 
points agreed upon at our December 27, 1990 meeting with 
representatives of True Geothermal Energy company. We have also 
addressed what we feel were some misunderstandings about our 
review process in general and how it is being applied to this 
project. 
Please contact either Holly McEdlowney (587-0008) or Ross Cordy 
(587-0012) if you have any questions regarding the review or wish 
to suggest any changes before final processing by the Department. 
TRUE~GEOTHERMAL ENERGY COMPANY 
CENTRAl PACIFIC PlAZA 
December 19, 1990 
L -.,.· .. 
Mr. Manabu Tagomori, Deputy Director 
Department of Land and Natural Resources 
State of Hawaii 
Kalanimoku Building, Room 227 
1151 Punchbowl Street 
Honolulu, Hawaii 96813 
Dear Mr. Tagomori: 
Telephone No 808-528-3496 
FAX No .. 808-526·1772 
220 South Kmg Street 
SUite 868 
Honolulu, HI 96813 
In a letter to the depart 
supplemental archaeological report 
report relates to additional archaeo 
accomplished in response to certain 
an earlier survey dated September 6 
ent dated October 26, 1990, a 
was forwarded to you. The 
ogical field surveys that were 
f the department's comments to 
1990. 
• The two fepofnf've-ni ®re! .iin ®nnection with a proposed 
well site No.2 located app;~x.ifl!Ie-l1f MJGO.! ··to .tne--east..~of.> the 
current drill site (drill site No. ) along the access road into the 
project area. 
The text of the supple ntal report (dated October 26, 
1990) refers to potential drill ,pads A and B. Both sites were 
marked on the ground by survey stakes placed by surveyors of Island 
Survey, Inc. Pad A is synonymous in identification with well site 
No.2. Pad B is a site that was marked to the west and adjacent to 
pad A as an alternative site in the event a greater buffer area was 
needed for a Hawaiian Hawk's nest found to the east of pad A. 
However, prior to the submittal of the first archaeological report 
on well site No.2 dated September 6, 1990, pad B was deleted from 
consideration due to the fact that the hawk's nest was no longer in 
use. The references to pad B were intended to be deleted from the 
reports but was inadvertently mentioned in the report dated 
October 26, 1990. 
The field investigation referred to in both reports 
concern well site No.2 or pad A. Both the drawing of Nobuchika 
Santo, which refers to well site No.2 and the drawing of 
Archaeological Consultants of Hawaii (pad A), in the October 26th 
report, are the same site. Pad B as stated earlier, has been 
deleted from consideration. For your information, a separate field 
investigation was accomplished for pad B but the report was not 
Mr. Manabu Tagomori 
December 20, 1990 
Page 2 
submitted to the department for consideration since well site No.2 
or pad A was the primary selection. 
Secondly, as a further point of clarification, the area 
marked in the field for well site No.2 (pad A), has boundaries of 
400' x 400'. The drawing of Archaeological Consultants of Hawaii, 
Inc. in the October 26, 1990, report is not to scale and the size 
discrepancy between that drawing and the surveyor's drawing, is due 
to this reason. Again, the field reference points used as posted 
markers for the archaeological field work on well site No.2 (pad A) 
was marked as 400' x 400'. The boundaries of the buffer area were 
based upon these dimensions. 
I hope that this letter serves to clarify any questions 
regarding the archaeological report of Archaeological Consultants 
of Hawaii, Inc. 
Should you have please call me at 528-3496. 
v: ,,~ .. co- o• .. ~ ..... 
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220 South King Street, Suite B&B 
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SUBJECT: Supplement to the Archaeological Survey Report for True/Hid-Pacific 
Geothermal Venture's Proposed Well Site #2 (KHERZ) 
Former Puna Forest Reserve, Puna, Hawaii 
THK: 1-2-10: 3 
Thank you for submitting the supplemental report (Ltr. Kennedy to Kawada, Oct. 2&, 
1990), to the archaeological inventory survey conducted for the proposed Geothermal 
Well Site #2. The letter report was written as a response to concerns expressed by 
the State Historic Preservation Division and presents the results of the 
archaeological survey which covered a more extensive buffer zone than the initial 
survey of Well Site #2 (Ltr. Kennedy to Kawada, Sept. &, 1990). 
Before discussing the archaeological survey itself, we wish to note the need to 
better clarify the location and description of the project under review. 
Inconsistencies appear to occur within this report and between this report and the 
initial one. It appears we are reviewing not only an addendum to the initial 
survey, but possibly an amended project plan. In order for us to adequately assess 
potential impacts of a project on historic resources, the project plans and any 
changes to them must be clearly and consistently stated either in the 
archaeological report or in attached documents. Changes in project plans can 
easily be accommodated by appropriate adjustments to our requirements or 
recommendations as long as we know specifically what the changes are. In this case 
it is particularly important that we know the exact location of the project area 
because the CDUA conditions and the required Research Design (Decision and Order of 
CDUA HA-1830, April 11, 19B6), stipulate survey of specific buffer zones around 
areas that will be disturbed. 
The major point of concern is the reference made on page 6 to "two proposed well 
pads (referred to as A and Bon figure #4)." In what we assume is figure #4 
(located between pages 7 and B), only "Pad A" is shown and it does not appear to 
readily correspond to Well Site #2 which was described as the project area in the 
initial report. The statement, also on page &, that the initial survey covered the 
two well pads, the proposed well site and a 200 foot buffer zone reinforces the 
impression that Pad A is not synonymous with Well Site #2. To add to the confusion 
the initial survey report mentions no well pads at all. In figure #4, the angle of 
Pad A to the east of the "Surveyor Trail" and the configuration of the marked "200' 
Buffer" suggest that a "Pad B" may have been located west of the •surveyor Trail." 
If the scale on the map applies to pad size, then Pad A is approximately 250 by 250 
feet. This would make one pad smaller than the 400 by 400 foot area given for Well 
Site #2 (Figure #3) but, if combined, the two pads would extend beyond these 
boundaries and cover an area larger than that designated in the initial survey. 
Mr. Allan Kawada 
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It also appears that Pad A is off-set from the original configuration of Well Site 
#2 based on the locations of the four survey sweeps and the "Surveyor Trail" 
depicted in Figure #4. Presumably at least some of these lines mark the boundary 
or intersect Well Site #2 in the orignial survey. These discrepancies in size and 
location raise questions of the extent to which Well Site #2 and Pads A orB were 
marked at the time of field work. In order to be in compliance with the conditions 
of the COUA permit, any area to be disturbed must be "clearly marked on-the-ground 
prior to any archaeological field work". Before any further work is done, we need 
a clear and accurate description of the project plans and clarification of how 
these plans relate to the survey work already completed. 
As for the supplemental archaeological report, we feel that it adequately 
incorporates many of our concerns, particularly those regarding the description and 
depiction of the terrain and survey methods. We believe, however, that the survey 
coverage is not sufficient to demonstrate the probable absence of archaeological 
sites and in particular, lava tubes in the survey area. If we understand 
correctly, the survey corridors depicted in figure #4 served as the center line for 
survey sweeps along which a 50 foot wide area was inspected (20 feet to either side 
of the 10 foot wide corridor). This means that there was not 100% coverage of Pad 
A, the area to be directly impacted by well development. The overall dimensions of 
the buffer zone appear, despite confusion over the Well Site and Pad locations, to 
comply with our recommendation that the surveyed buffer zone measures 1,000 ft. 
up-slope and down-slope from the area to be disturbed and 500 feet to the northwest 
and southeast. We feel, however, that the spacing between the survey sweeps is too 
wide to provide the necessary coverage. Based on the described survey methods and 
figure #4, it appears that survey coverage amounts to only 18% of the buffer zone 
which lies south of the major access road and a possible B% for the northern half. 
Some of these problems in survey coverage may have been avoided if the State 
Historic Preservation Division had been consulted before this supplemental survey 
was undertaken as required in the Research Design which was mandated by the COUA 
permit. 
We ask that another archaeological inventory survey be conducted which should 
include 100% coverage (or as close to 100% coverage as possible) of areas to be 
directly disturbed. Within the buffer zone, the present coverage needs to be at 
least doubled. Ground conditions can be hazardous and we realize that any survey 
strategy needs to take this into account. To avoid further delays in the review 
process for this project, we suggest that the survey strategy for this supplemental 
work be reviewed and accepted by the State Historic Preservation Division prior to 
field work. If this consultation is done in a meeting, it would be particularly 
important for at least one member of the field crew to attend so that the effects 
of hazardous field conditions on survey strategy can be assessed and the strategy 
adjusted. Our concurrance to proceed with initial grubbing and grading will be 
contingent on our review and acceptance of the report for this supplemental field 
work and any mitigation measures that might be necessary. It will also be subject 
to a field check. 
Mr. Allan Kawada 
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There are also several mitigation measures that must be agreed upon before site 
preparation begins. These were discussed at our last meeting and it was agreed 
that all parties would give the recommendations further consideration. Included is 
the extent to which grubbing and grading must be monitored during initial ground 
disturbance and the way in which possible lava tubes or voids can be detected and 
explored if encountered during drilling. 
If you have any questions on this review or you wish to discuss the unresolved 
mitigation measures, please contact Ross Cordy or Holly McEldowney at the State 
Historic Preservation Division (587-0047). 
Very truly yours, 
WILLIAM W. PATY 
Chairperson and State 
Historic Preservation Officer 
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Manabu Tagomori, Deputy Director 
Commission on Water Resource Management 
Don Hibbard, Director, Historic Preservation Program ~ 
Supplement to the Archaeological Survey Report for TrOe/Mid-Pacific 
Geothermal Venture's Proposed Well Site #2 (KMERZ) 
Former Puna Forest Reserve, Puna, Hawaii 
TMK: 1-2-10: 3 
HISTORIC PRESERVATION PROGRAM CONCERNS: 
We have reviewed the letter report submitted by True Geothermal Company (Ltr. 
Kennedy to Kawada, Oct. 26, 1990). It supplements the archaeological 
inventory survey conducted earlier for Well Site #2 and, according to the 
cover letter, was undertaken in response to comments made by our staff. Our 
draft reply is attached for your review. As you can see, we continue to have 
problems with the archaeological survey and feel that we have not been given 
adequate or consistent project plans by which to evaluate certain aspects of 
the survey or the projects potential impacts. 
Please contact either Ross Cordy or Holly McEldowney (587-0047) if you have 
any questions regarding the review or wish to suggest any changes before final 
processing by the Department. 
State of Hawaii 
DEPARTMENT OF LAND AND NATURAL RESOURCES 
Division of Water Resource Management 
Honolulu, Hawaii 
Nav' I 9 1900 
MEMORANDUM 
TO: 
FROM: 
SUBJECT: 
Mr. Don Hibbard, Director 
Historic Preservation Division 
Manabu Tagomori, Deputy Direct 
Supplement to the Archaelogical Survey or True/Mid-Pacific 
Geothermal Venture's Proposed Well Site #2 
Transmitted herewith for your review and acceptance is the supplemental report for 
the Archaeological Survey submitted by True/Mid-Pacific Geothermal Venture (applicant) 
for its proposed Geothermal Well Site #2. Maps within the report identify the distnlmtion 
of the survey sweeps conducted for the proposed drill site, and the metes and bounds 
description of the site in relation to the existing geothermal well True/Mid-Pacific Al-l. 
The survey supplement, prepared in response to your Division's request for 
additional information, was submitted by the applicant to the Department for approval. 
As such, we respectfully request your review of the enclosed documents and your drafting 
of a response to the applicant from the Department. 
Please transmit your drafr reply to our Division of Water Resource Management for 
review and final processing by the Department. A file copy of any correspondence 
concerning the above survey will be forwarded to you for your files. Should you have any 
questions, please contact me directly at Ext. 8-7533. 
Thank you for your continued assistance. 
DN:GSM:ko 
TRUE GE:0THERMAL ENERGY COMPANY 
~; : 2 0 
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Mr. Manabu Tagomori 
Deputy Director 
CENTRAL PACIFIC PLAZA 
November 2, 1990 
Department of Land and Natural 
Resources 
Kalanimoku Building, Room 227 
1151 Punchbowl Street 
Honolulu, Hawaii 96813 
Telephone No 808-528-3496 
FAX No 808-526-1772 
220 South Kmg Street 
Su1te 868 
Honolulu, HI 96813 
Subject: Supplement to Archaeological Report Regarding Proposed 
Well Site Number 2, KMERZ, Puna, Hawaii 
Dear Mr. Tagomori: 1 
Enclosed for your review and acieptance is the supplemental 
report for proposed well site number .. 2. I believe that the report 
addresses the Department's comments ·elating to the initial 
archaeological report on well s~ te mjm?er ,2. 
~---='..=-;---=;;' '".,...,·~·,.;;:.=., ___ ;r~ .., !:. -, ~ ~--'·· 
The report describes the ..idaiJi~kl_:.f-ield surveys,and·····'l' 
transects that were accomplished i1 response to discussions with 
the Department's staff. 1 
' . r . Should there be any quest~ons ~egard~ng the report's con-
tents, please do not hesistate to c.all me at 548-3496. 
ENERGY COMPANY 
AGK: jkk 
Enclosure 
ARCHAEOLOGICAL CONSULTAI\JTSii J 
of 
HAWAII 
59-624 Pupukea Rd. 
JOSEPH KENNEDY 
Archaeologist 
Mr. Alan Kawada 
Hale1wa, Hawa1i 96712 
(808) 638-7 442 
True Mid Pacific Geothermal 
Central Pacific Plaza Suite 868 
220 South King 
2 H: 20 
'·-. , .... 
;.- .-·~i...~tl 
Honolulu, Hawaii 96813 October 26, 1990 
Dear Mr. Kawada: 
This letter addresses the concerns of the State Historic 
Preservation Off ice, their comments concerning my report of 
September 6, 1990 and the findings of our additional survey 
work conducted approximately two weeks ago. 
INTRODUCTION AND PHYSICAL SETTING 
At the request of your office, Archaeological 
Consultants of Hawaii, Inc. has conducted an inventory survey 
at the site of the proposed Kilauea Middle East Rift Zone 
(KMERZ), Well Site #2, TMK: 1-2-10:3. An additional 
inventory survey was conducted to encompass a 1, 000 foot 
buffer zone around the site of the proposed Well Site #2. 
This proposed well site is located J.n the Wao Kele o Puna 
Forest, Island of Hawaii (see maps #1 and 2). 
The subject property features an extremely rug~ed 
topo~raphy and an unusually thick vegetatative profile whJ.ch 
combJ.ne to present some of the most difficult survey areas in 
the state. A thick mat of stony muck rests on what appears to 
be alternating a'a and pahoehoe and is covered wJ.th very 
dense uluhe, 'ie'ie, hapu'u, guava, ohi'a and a number of 
additional plants, vines and grasses. The reader may wish to 
refer to the numerous and recently completed botanical 
studies of this area for a more complete listing. 
Arc!laeot"gical Consulunts o( Ha: daii, Inc. 
59-624 Pupukea Rd. 
Haleiwa, Hawaii 96712 
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PURPOSE OF WORK 
A variety of archaeological sites may be expected in the 
vast forest lands where True/Mid-Pacific Geothermal Venture 
will be conducting its geothermal exploration activities. 
Although the sites' distribution generally will be sparse and 
although most project activities may well miss the sites, it 
is important to have adequate plans to identify historic 
sites, so the sites can be avoided or appropriately 
mitigated. Special identification problems exist in forest 
lands, and for this reason an archaeological research design 
for archaeological survey methods was required under CDUA HA-
1830 as part of an archaeological plan. 
PREHISTORIC AND EARLY HISTORIC LAND USE IN THE PROJECT AREA 
AND ANTICIPATED HISTORIC SITES 
Historic and archaeological research in this area as 
well as in other similar environmental zones on Hawaii 
Island, indicate that prehistorically such areas were used 
for: 
1. Forest product exploitation. Bird feathers, timber, 
vines, etc. were collected in the forests at or near 
worksites, and campsites were nearby. These sites 
should be scattered around much of the project area, 
in low densities for any one point in prehistory. 
2. Burial. These sites are expected to be focused in 
certain areas. 
3. Major inland trails across many ahupua 'a and 
associated campsites. These sites should be focused in 
linear corridors. 
4. Agriculture in the seaward-most reaches. These sites 
may tend to be fairly dense but they will again be in 
a small part of the project area, in the seaward 
portions. 
Archaeologically, 
characteristics: 
the sites should have the following 
A. Kawada 
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1. Forest exploitation sites. Probably there will be no 
surface stone architecture (huts and shelters likely 
were simply pole and thatch). Some campsites will be 
in caves. Each site may be a small scatter of flaked 
stone, broken tools, food remains (bone, shell), and 
firepits. If repeated use occurred, then the density 
of remains would be greater. 
Such campsites are documented in caves in forest 
areas. Such cave campsites have yielded a great deal 
of important information on the'age of use of an area, 
on birds and plants collected. etc. Campsites and 
exploitation sites have yet to be documented in open-
air context, and in such cases, they are expected to 
primarily be subsurface, buried sites. 
2. Burials. Burials in forest areas have been identified 
in two forms --burials in caves (often caves also used 
as campsites) and in stone platforms and pavings on 
cinder cones. These sites contain important 
information on age of permanent occupation in an area, 
on social organization, on health, on demography. 
Additionally, they are highly significant sites 
culturally for native Hawaiians. 
3. Trails. Trails in forest areas are expected to be 
extremely difficult to identify, as worn paths and 
cuts through the forest will have been covered over by 
later sediments and by forest regrowth. On bare a' a 
flows, there will be some visible features -- e.g., 
crushed paths, stepping stones. Campsites along the 
trails should have firepits, food remains, and some 
scattered artifacts. Some campsites may have been in 
caves, but others will have been open-air camps, and 
may have no surface architecture and be buried like 
the forest exploitation camps. Trails and thei·r 
associated campsites can tell us a great deal about 
the nature of different time periods of travel across 
re~ions. Trails also provide information on items 
be1ng carried or exchanged. 
4. Agricultural sites. These sites commonly have some 
kind of stone-work --small oval clearings lined with 
stones, small terrace lines, walls, etc. These sites 
contain important chronological information on 
permanent settlement of an area, population expansion, 
and agricultural expansion. 
A. Kawada 
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SITE IDENTIFICATION PROBLEMS 
Common archaeological surface survey (labelled 
reconnaissance survey, intensive survey, etc.) can identify 
cave sites used for forest exploitation andjor burial, can 
identify agricultural sites, and can identify trails on bare 
a' a flows. However, cave sites are only expected in older 
pahoehoe areas, 'not on a' a flows and not in recent pahoehoe 
areas. Platform and paving burial sites are expected to be 
restricted to cinder cones. Agricultural sites will be at 
lower, seaward elevations in areas with soil. This means that 
a' a flows and recent pahoehoe flows are not expected to 
include sites unless there is a visible trail remnant. 
The open-air sites in forest areas -- trail sites (and 
there associated camps) and forest exploitation sites (not in 
caves) -- will likely be subsurface. They will also be small. 
Common surface survey will not be able to identify these 
sites when they are subsurface. These sites are expected in 
soil areas within kipuka, and on old pahoehoe flows, and on 
older a'a flows lacking rough surfaces. 
These sites may be surface remains on bare lava in kipuka, on 
old pahoehoe flows and on older a' a flows lacking rough 
surfaces and in such a case common surface survey could 
identify them; but it appears unlikely that these sites will 
be found on the surface. 
They are not anticipated on rough a'a flows (except rare 
trails) or on recent pahoehoe or a'a flows. The above 
problems indicate two special conditions for site 
identification; 
1. Some areas appear not to need survey. --e.g., rough a'a 
flows and recent lava flows (post 1880 flows whether pahoehoe 
or a'a) these areas need to be identified and be clearly 
marked off as areas needing no archaeological work. 
2. Soil areas may contain subsurface exploitation and trail 
related sites. Special archaeological approaches need to be 
devised for these areas to try and identify these sites. 
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BACKGROUND PREPARATION; FINDINGS 
1. Check of historic and archaeological literature. The 
historic literature (Holmes 1985) shows no recorded trails in 
the project area. The Wilkes route of 1840 (see map number 3) 
passes to the south of the project area and the Kaimu Trail, 
approximately .75km to the south skirts south of Heiheiahulu. 
The existence of the existing Kaimu Trail lowers the 
probability of an additional trail passing through the study 
area but increases the possibility that the area was accessed 
prehistorically. 
Previous archaeological surveys done in the general 
area include Bonk (1990) Haun and Rosendahl (1985). Bonk did 
not locate cultural materials, Haun and Rosendahl identified 
possible prehistoric Hawaiian burial structures and remnant 
cultigens of ki, and kukui. The structures were located on 
the southeast summit of Heiheiahulu located to the southeast 
of the project area. 
2. Identification of older bare pahoehoe flows. soil 
covered pahoehoe and a'a flows. kipuka and cinder cones and 
the proiect area. Holmes' (1985) map of lava flows (see map 
#4) indicates that the project area is at the north extreme 
of an 1800's flow with a 750 to 1,000 BP flow north of the 
site. A recent 1961 flow occurred approximately 1 km to the 
west of the site. There is just one cinder cone in the 
vicinity which is located well outside the project area to 
the north. 
3. Identification of cu1 tigens. No aerial photographs 
were made available to us and hence we cannot offer any 
aerial interpretations of vegetation areas. However, we did 
not observe any cultivated plants such as banana, ti, or 
kukui in the research area. 
A. Kawada 
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ARCHAEOLOGICAL SURFACE SURVEY: FINDINGS 
1. Caves. The pahoehoe portions of the subje~t 
property featured numerous inflated dome type caves - ~n 
every case, these were found to be very shallow and devoid of 
any cultural indications. The largest cave observed was no 
more than 2 meters wide, approximately 3/4 meter high and 2 
meters in depth. In comparison, the smallest cave observed 
was 1/2 meter wide by 1/2 meter high and 1 meter deep. The 
property also features a number of crack's. The smallest 
being one foot wide, three feet long and two feet deep. The 
largest is roughly 100 feet long, twenty feet wide with 
depths ranging between 25 and 40 feet. There is a cave 
entrance at the bottom of the largest crack, however, the 
area is very unstable, with loose, rotting, rock and debris 
making even a rappelling exercise treacherous to the point of 
foolishness. There were no cinder cones within the project 
area. 
2. Kipuka Pahoehoe. There were no kipuka observed 
within the boundaries of the project area. 
3. Trails. The Kaimu trail and the Wilkes expedition 
trail passed east-west approximately 3/4 to lkm to the south 
of the project area. The proximity of the Hawaiian trail 
suggests that an additional trail paralleling this one would 
be unlikely. However, the proximity may have increased the 
likelihood of prehistoric access to the project area. 
4. Reconnaissance Survey: Methodology. A walkthrough 
reconnaissance survey was completed for the area identified 
as 'two proposed well pads (referred to as A and B on figure 
#4), the< proposed well site #2, and an accompanying 200 foot 
buffer i·one. A second walkthrough reconnaissance survey was 
completed for a buffer zone of 1,000 feet around the proposed 
well site described above. In other words, the second survey 
extended the buffer zone an additional 800 feet. 
The first survey area was located primarily on the south 
side of the main entrance road, extending toward the east 
rift zone. The second survey area for the buffer zone took 
us into that property which lies south of the entrance road 
and the north side of the road. 
A. Kawada 
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our initial survey was completed by two individuals who 
worked for two full days ten hours per day. The second 
survey was completed by the same two individuals and one 
assistant for cutting trails and tape measuring. The team 
worked five hours a day for three days. 
The survey team for the initial survey cut a series of 
four access corridors into the south portion of the property. 
These extended in a southerly direct1on toward the east rift 
zone, at approximate right angles to the main entranc.e road. 
Another trail, probably established by Island 'Survey, 
provided additional access midway between the corridors 
est3blished by the ACH team. The ·team also cut an access 
corridor at a right angle to the four southerly extending 
corridors, in the easternmost explorable area. (Please refer 
to Figure #4). 
The survey team for the second survey cut a series of 
six additional access corridors; two were cut at intervals of 
600 feet and 1000 feet on each side of the well pads. These 
four corridors extended in an easterly direction toward the 
rift zone. The remaining two corridors were cut into the 
forest on the north side of the road, 1000 feet out from the 
corners of the well pads. The team also explored the 
feasibility of adding another corridor directly opposite the 
well pads to the north, but surface conditions were deemed 
too hazardous to continue. (Again, please refer to Figure 
#4) 
These corridors provided a sweep framework for the 
survey area. We estimate that visual assessment of surface 
conditions was maintained for a width of no more than twenty 
feet to each side of each corridor, whose width is estimated 
to be approximately ten feet, or the average distance between 
the two team members as they traveled the corridor. 
The entire area surveyed is comprised of bo9 and swamp, 
dominated by a mixed mesic-type rainforest of 'oh1'a, hapu'u, 
Kilauea hepyotis, and assorted epiphytic ve9etation such as 
mosses, ferns, and 'ala'alawainul. The maJority of 'ohi'a 
appears to be stunted, probably a result of the boggy 
conditions. Included to a lesser degree are 'a kala, guava, 
waiawi, 'ie' ie, maile, mamaki, kolea, assorted gin9ers 
(mostly 'awapuhi), occasional fleabane, bamboo orchid, 1ris 
and lobelia. The roadway bulldozer push (approximately 25 
feet on either side) consists mostly of fleabane, mamaki, 
'a kala, bamboo orchid, iris, guava, a species of mel a stoma 
candida, and other exotics. 
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The land mass appears to be mostly pahoehoe, deduced 
indirectly by the smoothness of the surface and poor drainage 
cor.ditions of this surface. Small outcrops of a'a were also 
observed. The pahoehoe is covered with either mud and water, 
mosses, or a mixture of all three. The mud, soil, and 
decayed vegetation occurred at a depth of approximately one 
foot. The mud areas have all been used extensively by pigs, 
as is evidenced by rooting digging, and chewed hapu'u. In 
areas in which there are fallen 'ohi'a andjor hapu'u, there 
are few, if any, caves of any consequence or size. Another 
observation was the lack of birds. We encountered onl¥ a few 
cardinals, a few finches or sparrows (limited vis1bility 
hampered identification). Notably absent is the presence of 
mongoose. 
FINDINGS IN GENERAL 
Based on the direct observation of surface conditions 
along the sweep framework corridors, and on the evaluation of 
understory and canopy type along the periphery of these 
corridors, we conclude the following: 
Mud, water, and thick accumulations of rotting 
vegetation prevented any direct contact with bare lava 
surfaces. The similarity between understory and canopy along 
the sweep corridor and that which was observed w1thin an 
approximate 100' periphery leads us to conclude that surface 
conditions are the same in these outer areas as they are 
where we could see them directly. Therefore, the percentage 
of the study area underlain by pahoehoe and a' a, apparent 
differences in flow age and the distribution of these 
differences cannot be know at this time. 
The large cracks described earlier presented a hazard in 
all the corridor areas thus far established. However, in 
both the vicinity of the rift zone and the entire 
northwestern section of the buffer zone, deep cracks, steep 
slopes, and obscuring vegetation presented such extreme 
hazard that additional sweep corridors could not be 
established. The flatter northeast section of the buffer 
zone, as was determined from observations off the northeast 
corridor and the midsection probe, revealed the swampiest 
conditions encountered over the entire property, and plans 
for additional ·corridors were similarly abandoned. 
A. Kawada 
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No cultural indicators were located within the 
buffer area. 
FINDINGS lOR WELL SITE AREA f2 
No cultural indicators were located within the well site 
impact area. There were no sightings of any cultigens such 
as Jd, banana, kukui, within the well sit.e area. 
DISCUSSION AND RECOMMENDATIONS 
The prediction and identification of temporary forest 
shelter sites used hundreds of years ago by small groups such 
as bird feather collectors will be extremely difficult. The 
illusive temporary campsites in this upland forest area can 
be expected to be either buried, random, or so lacking in 
diagnostic materials that archaeological identification and 
data recovery may be impossible or impractical unless camp 
sites used seasonally over many years are encountered, 
Hypothetically, two types of campsites may be possible in 
this area, a short term, one-time-used camp site or campsites 
which were set up along established travel routes and used 
year after year. 
Presumed campsites have been found in lava tubes in 
forested areas on Campbell Estate Land. However, because no 
campsites have been identified, to date, in upland forests, 
our predictive model co.ntinues to be based on a shallow data 
base. 
Archaeological ~oj/loni~g QL soil cQYered areas after 
initial grading Alli1. _r_b i_g We feel that a need for some 
form of rooni toring during initial phases of grubbing and 
grading is important. Monitoring is recommended cecause of 
the known presence of lava tubes in the general area. 
In addition, Archaeologists will be "on-call" if the 7-
l/2 inch drill bit hits an ''air void'' indicating the possible 
presence of a cave. At that time, work will stop, the drill 
bit removed to facilitate the insertion of a fiber optic 
device to examine the void for cultural materials, 
A. Kawada 
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Also, as a special effort to try and 
identify subsurface remains of trail and forest exploitation, 
campsites and forest exploitation working areas, this 
monitoring should occur. It shall only be done in soil 
areas. The cuts made during grubbing and grading will be 
inspected to see if these sites can be identified. 
The highest likelihood for locating and identifying 
campsites in the project area will be during the monitoring 
of vegetation cl·earing and earth moving. The presence of 
features such as ~eveloped stratigraphic layers, perishable 
midden accumulations (charcoal and lithlc debris) and 
foundation outlines, should they exist within the project 
area, will best be tested during this next phase. In this 
case, standard excavation methods will be applied. 
If there are any questions regarding this report, please 
feel free to contact us. 
Aloha, 90? o_CQ 
oseph Kennedy 
Consulting Archaeologis 
Bonk, W. J. 
1990 
1988 
Holmes, T. 
1982 
Haun, A. 
Rosendahl, 
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WATER AND lAND DEVELOPMENT 
The Department of Land and Natural Resources hereby approves your 
submitted ornithological and botanical surveys for proposed Well Site #2 
and Alternate Well Sites #2 and #3. We have also reviewed your letter of 
October 4, 1990 and have no objections to your planned semi-annual bird 
surveys or the periodic quarterly botanical monitoring for areas proposed for 
development. 
We would also like to advise you that your revised weed monitoring 
and biological management plan is currently under review and you will be 
notified upon completion of our evaluation. Should you have any questions, 
please contact Manabu Tagomori, Deputy Director, at 548-7533. 
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SUBJECT: Review of Archaeological Surveys o the Proposed Geothernmal Well Sites 
for True/Mid-Pacific Geothermal Venture 
Former Puna Forest Reserve, Puna, Hawaii 
TMK: 1-2-10: 3 
The Division of Water Resource Management has forwarded copies of the two 
archaeological inventory surveys you have submitted to be in compliance with the 
Decision and Order of CDUA HA-1B30 (April 11, 1986). We have reviewed both 
documents, that of Joseph Kennedy for Geothermal Well Sites I 2 and of William Bonk 
for Alternative Sites # 2 and I 3, and find that we have a number of concerns about 
the reports themselves, the degree to which they fulfill the conditions of the CDUA 
and their adequacy in light of our recent study of lava tubes on Campbell Estate 
Land. ·Because our written review will not be completed until Oct. 15, 1990 and you 
are apparently facing a number of pressing time constraints, this letter focuses on 
those steps which should be completed before any grading or grubbing can take place 
at the proposed well sites or along any additional access roads. 
For all three proposed well sites we are asking that a survey be made of a 
rectangular area measuring 1,000 ft. upslope and downslope of the proposed well 
site (area to be disturbed by construction activity) and 500 ft. northwest and 
southeast of the well sites. We ask that survey coverage be as close to 100% as 
possible and that any deviation from this must be justified in the survey report. 
The alignment of the survey corridor should approximately parallel that of the 
Kilauea's East Rift Zone. As will be discussed in our forthcoming letter, these 
distances and alignment will hopefully maximize the probability of locating any 
lava tube entrances if any exist in the area. We note that the total area asked 
for in this configuration does not exceed the condition of the CDUA which 
stipulates that the survey "shall include an area two to five times larger than the 
actual access road corridors, drill sites, power plants sites .•• • 
we have some questions about the adequacy of the surveys which took place on the 
proposed well sites themselves and, if these cannot be answered to our 
satisfaction, some of the well sites may need to be surveyed again in addition to 
the extended survey corridor described above. 
Mr. Alan Kowada 
October 12, 1990 
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Once the survey is completed and we have read the written report, we would like to 
visit the project area before any construction activities take place. This should 
allow us to better understand the terrain and assess the effectiveness of the 
survey approaches being applied and any subsequent mitigation planned. 
The Decision and Order also mandated the formulation of a research design which 
would be a guide to conducting archaeological investigations under the CDUA 
permit. The current res_earch design calls for archaeological monitoring of 
soil-covered areas after initial grading and grubbing. Because we now know that 
lava tubes with significant remains could be in the area, we will require that all 
construction activities entailing grading and grubbing be monitored in case a lava 
tube is accidentally collapsed or opened. This would eliminate the need for any 
inspections after the ground disturbing activities have taken place. 
The research design also calls for consultations to occur with the State's Historic 
Sites Section (now the Historic Preservation Division) after each of the three 
major tasks described in the research design (Background Preparation-Predictions, 
Archaeological Surface Survey and Archaeological Monitoring). We note that no such 
consultation occurred before or after the survey of the Geothermal Well Site# 2 
and stress that such a consultation is of particular importance because of the 
problems inherent in identifying lava tubes in the area. Please be sure that the 
person hired to do the additional surveys contacts our office for this consultation 
before going into the field. 
Although our forthcoming letter will discuss the following in more detail, we would 
like to make two points concerning the kinds of information we will be expecting in 
future survey reports: 
1. In addition to more specific descriptions of survey methods, a map should be 
included_which shows the area surveyed and, if appropriate, the distribution of 
the survey sweeps. It would also be helpful if each survey could be depicted 
on an overall base map which showed all areas that had been surveyed 
previously. 
2. A map should depict, to the extent possible, the distribution of different lava 
flow surfaces underlying the areas surveyed. If the field crew could be 
provided with aerial photographs, it would help make this task considerably 
easier. It could also prove useful in identifing anomalies in the landscape or 
vegetation which could, in turn, serve as predictive clues to the location of 
lava tubes or other indicators of past human use in the area. 
• 
. . 
i 
··-J'-··--
Division of \'late Resource Management 
Hr. Alan Kawada 
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We hope that this will provide you with enough information to make at least 
tentative arrangements for the archaelogical work needed in areas that may be 
effected by your proposed development plans. The final report of our study on lava 
tubes on Campbell Estate Land will include, in the concluding reccommendations, the 
guidelines we are developing for all geothermal projects or other developments 
which take place in areas where lave tubes could be present. We expect this report 
to be ready for general distribution within the next two weeks. 
'[2~ 
DON HIBBARD, Director 
Historic Preservation Program 
cc. Sus Ono, Office of the Govenor 
~anabu Tagomori, Division of Water Resource Management 
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State of Hawaii 
Department of Land and Natural Resources 
Division of Water Resource Management 
Honolulu, Hawaii 
OGT I I 1990 
MEMORANDUM 
TO: 
FROM: 
SUBJECT: 
Mr. Michael Buck, Administrator 
Division of Forestry and Wildlife 
Manabu Tagomori, Deputy Director 
'thological and 
acific Geothermal 
Transmitted for your review and flies is an October 4, 1990 letter from 
True Geothermal Energy Company responding to your Division's comments on 
the Company's ornithological and botanical surveys. 
The Division of Water Resource Management has no objections to the 
Company's proposed semi-annual bird surveys or quarterly botanical monitoring 
for areas proposed for development. We would ,appreciate your reviewing the 
plans, when they are submitted. 
Please provide us a file copy of any correspondence concerning the 
above. Should you have any questions, please ·contact me directly at Ext. 
87533. 
Thank you for your continued assistance. 
DN:mh 
Attach. 
/ 
JOHN WAIHEE 
GOVERNOR OF HAWAII 
STATE OF HAWAII 
DEPARTMENT OF LAND AND NATURAL RESOURCES 
Mr. Allan G. Kawada 
True Geothermal Energy Company 
220 South King Street, Suite 868 
Honolulu, Hawaii 96813 
..,_ 
Dear Mr. Kawada: 
P. 0. BOX 821 
HONOLULU, HAWAII 96809 
OCT 8 1990 
WILLIAM W. PATY, CHAIRPERSON 
BOARD OF lAND AND NATURAL AUOUACEI 
DEPUTI'ES 
KErTH W. AHUE 
MANAOU TAGOMOAI 
RUSSELL N. FUKUMOTO 
AQUACULTURE DEVELOPMENT 
PROGRAM 
AQUATIC AF.SOORCES 
CONSERVATION AND 
ENVIRONMENTAL AFFAIRS 
CONSERVATION AND 
RESOURCES ENFORCEMENT 
CONVEYANCES 
FORESTRY AND WILDLIFE 
LAND MANAGEMENT 
STATE PARKS 
WA TEA AND LAND DEVELOPMENT 
The Department of Land and Natural Resources hereby approves your metes and 
bounds descriptions for proposed Well Site #2, and the proposed access roads and sites for 
Alternate Wells #2 and #3. 
In addition, your request to widen a 500-foot section of the access road leading from 
Well Site #1 (from 45 feet to 80 feet) due to the irregular terrain and in compliance with 
county guidelines is approved. 
Please be advised that your current Plan of Operations as amended and approved by 
'the Department on September 5, 1989 provides for an increase in the access road width from 
40 to 45 feet. However, where safe engineering practices allow, a roadway width of 40 feet 
should be maintained. 
Should you have any questions, Jl se contact me at 548-7533. 
DN:mh 
i 
(-
TRUE GEOTHERMAL ENERGVE00~RANY 
CENTRAL PACIFIC PLAZA 9 u u G T 5 p 1'2 • 0 pelephone No.: 808-528-3496 
• fAX No.: 808-526-1772 
220 South King Street 
Suite 868 October 4, 1990 
Mr. Manabu Tagomori 
Deputy Director 
Department of Land and Natural Resources 
State of Hawaii 
Kalanimoku Building, Room 227 
1151 Punchbowl Street 
Honolulu, Hawaii 96813 
·;··. r~·-'·!~ __ 
1 
Honolulu,HI96813 
uiJ. vr ",;1 ER & 
l r~!~D L:.. ~ tLUPNENT 
Subject: Response to Letter Dated September 28, 1990 
from Michael G. Buck 
Dear Mr. Tagomori, 
We have received and reviewed the.above referenced letter 
and circulated it among the app~o r~ate. sci~ntists concerned. 
_After their. respective,re~iews, 1 hav'e,,sgoken with Dr. Charles 
Lamoureux (botanical:_:,corisultant) nd Mr: 'Jack· Jefferies 
(ornithological.;-,gonsultant) tore eive theirconunents and 
recommendations. 
_,_.,:]~· . 'l,',;'. 
, ~ .. , •t> ,; . ·. 
In regata to tltc o£t:itl:olog~rui. c eMis in the department~s 
letter, •}:f,Mr. Jack JefferieS,Ih~ mRuded that follow-ui)"'~;ield 
investigations be conducted eve six "(6) months. In tll~,l·· 
manner, a survey•:of birds may b done to account foiQ:"li'ny ·• 
possible differences ·:in bird in entories and populations due to 
seasonal variations and influen es. At the same time, follow-
up monitoring of the Hawaiian •. H k' s nest in the vicinity of 
proposed drill site number 2 may~be done to determine if the 
nest is used again. 
Mr. Jefferie'srecommendations are based upon his experience 
with the federal program at the Hakalau Forest National 
Wildlife Refuge Bird Survey and the state program to monitor 
and count the Hawaiian Palila during its breeding and non-
breeding seasons. The surveys to inventory the birds at the 
various well sites will be done at various sampling areas at 
sites proposed for use. 
Secondly, in regard to the botanical comments, Dr. Lamoureux 
has discussed them personally with Dr. Carolyn Corn of your 
department. The reason for the lack of the identification of 
the plant cyrtandra to the species level,· was· due to the 
impossibility of ~dentification without the plant being in a 
flowering state. Dr. Lamoureux will -conduct periodic quarterly 
monitoring of the areas proposed for development and he can 
at that time seek to further identify the species of cyrtandra. 
Mr. Manabu Tagomori 
October 4, 1990 
Page 2 
Thirdly, a map is being prepared by Mr. Nobu S?nto of 
Island Survey, Inc. which will show on one map, all of the 
drill or well sites that have been surveyed and considered 
for development. The map should be completed within one 
week and will be fowarded to you under separate cover. 
The discovery of the plants Tetraplasandra Hawaiiensis 
and Bobea Timonioides, have been recorded and mapped in an 
earlier report submitted to your department as part of the 
regulatory procedure for approval of drill or well site 
number 1. The overall map referred to earlier, will show 
the drill or well sites in relation to each other and thus 
placement of the plants will be made easier. 
, 
Lastly, a weed monitoring and biological management plan has 
been submitted to your department for review and acceptance. 
As soon as acceptance has been. verified, implementing 
measures will be undertaken to respond to your concerns 
in the last paragraph of your department's letter. 
Thank you for your assistance and recommendations concerning 
our reports. Should you have any questions please do not 
hesitate to call us at 528-3496. 
Very truly yours, 
ENERGY COMPANY 
~ 
,. JOHN WAIHEE 
GO\o'ERHOR Of HAWAII 
HCGEIVED 
SU GC1 .\ STATE OF HAWAII 
DEPARTMENT OF LAND AND NATURAL RESOURCES 
unJ c··.::. lit\ 1 ER &oiVISION OF FORESTRY AND WILDLIFE 
'
:.,-\.)• 1.~~. ·,,}; (V)U;:t-tT 1151 PUNCHBOWL STREET \ ' ... , ;· y '-\.. .It f'il .. 
L i~ ... ~ vi.. HONOLULU. HAWAII 96813 
September 28, 1990 
True/Mid-Pacific Geothermal 
Central Pacific Plaza 
220 South King Street 
Honolulu, Hawaii 96813 
Dear Sirs: 
WILLIAM W. PATY, CHAIRPERSOitl 
BOARD OF ~NO AND NATURA.l RESOURCES 
DEPUTIES 
KEITH W. AHUE 
MANABU TAGOMORI 
RUSSELL N. FUKUMOTO 
AQUACULTURE DEVELOPMENT 
PROGRAM 
AQUATIC RESOURCES 
CONSERVATION AND 
ENVIRONMENTAl AFFAIRS 
CONSERVATlON AND 
RESOURCES ENFORCEMENT 
CONVEYANCES 
FORESTRY AND WILDLIFE 
LAND MANAGEMENT 
STATE HISTORIC PRESERVATION 
STATE PARKS 
WATER RESOURCES MANAGEMENT 
This provides comments on the Ornithological and Botanical 
Surveys for True/Mid-Pacific Geothermal Venture's Well site #2 
and Alternate Well Sites #2 and 3, located in Puna on the Island 
of Hawaii. The Division of Water Resource Management of our 
Department has asked us to respond directly to you. 
The ornithological reports provide thorough and complete 
documentation of the surveys made and are acceptable as far as 
they go. However, as only 6 days were spent in August-September 
at well site number 2 and one day at alternate sites limited to 
narrow time frames and seasons of the year. It is possible that 
other species may be present during other periods, or revealed 
with more frequent surveys. Monitoring should encompass at least 
the mid-summer and mid-winter periods (preferably, quarterly) at 
each site. The major impact of the development of these sites 
may be on the Hawaiian hawk. Inventories of nest tree sites 
before development to prevent their destruction, and monitoring 
of known nesting tree sites before, during and after development 
should be an integral part of the project. The scope of these 
surveys should include the sites proper and an appropriate zone 
around each. The monitoring should include a determination of 
the effects of noise and disturbance on the annual cycle of the 
hawk. 
Comments on the "Botanical survey for the Proposed Well Site 
#2" by Dr. Charles Lamoureux (August, 1990) were addressed in an 
earlier memorandum dated September 21, 1990. 
Comments follow for the "Botanical Survey of Proposed 
Alternate Well Sites 2 and 3 and the Proposed Roads Leading to 
these sites from Well site 1" by Charles H. Lamoureux, w. Arthur 
Whistler and Clyde T. Imada (January, 1990). The survey was made 
by botanists' familiar with the Hawaiian flora and includes the 
plant species seen on the survey. However, an adequate map is 
needed to clarify which areas were surveyed, (the proposed roads 
' 
,. 
• 
True/Mid-Pacific Geothermal 
Page 2 
September 28, 1990 
and proposed alternate well sites 2 and 3), existing roads, 
locations where rare plants (Tetraplasandra hawaiiensis and Bobea 
timonioides) are known to exist, and the Proposed Well Site #2 
surveyed in August 1990. This botanical survey records 57% 
native species compared to 71% native species for Proposed Well 
Site #2 (August, 1990). Also a seemingly conflicting statement 
on rare plants (Bobea timonioides and Tetraplasandra hawaiiensis) 
not being found in these surveys, but encountered along the road 
leading from the edge of the property to Well Site 1 hopefully 
can be clarified through a map. Introduced weeds can be expected 
to increase as a consequence of opening up the forest as 
construction occurs. Incorporation of the botanical survey 
recommendations, weed monitoring and control should be practiced 
by the applicant. 
If you have any questions, please contact Ron Walker 
(ornithology) or Carolyn Corn (botany) at 548-8850. 
~~~ 
MICHAEL G. BUCK 
Administrator 
cc: Division of Water Resource Management 
' ' ,-' ,t:'[) 
' \' . l' . ~: ,_ ~ 
, . t. •.. ,- .• 
DEPARIMEN'r OF LAND AND NATURAL RESCXJOCES 
-, ;> ·1 r_: 
DIVISION OF FORESTRY AND WILDLIFE 
' J ', 'J 3 
September 21, 1990 
MEMORANDUH 
TO: 
FRCM: 
SUBJECT: 
Manabu Tagamori, Deputy Director 
Commission of water Resources 
Michael G. Buck, Administrator crlt.tv~ctJ JJ r1uA. 
Botanical Survey of the Proposed Well Site for True/Mid-Pacific 
Geothermal venture Located at Puna, Hawaii 
In response to your memorandum on the above subject dated September 5, 
1990, the Botanical Survey for the Proposed Well Site #2 (400 x 400 foot area) 
was reviewed. 
This well site was surveyed by a competent botanist. It reportedly has a 
71% native plant composition with 40 of 73 plant taxa (55%) endemic to the 
Hawaiian Islands. No endangered or candidate plants proposed for listing as 
endangered were found in the survey area. However, one cyrtandra was not 
identified to species. This cyrtandra, if possible, should be identified to 
the species level. (It could be a rare cyrtandra, f· giffardii, known from 
the wet forest near Kilauea, which is a Category l U.S. Fish & Wildlife 
Service plant taxon under review for listing as a threatened or endangered 
species.) No information is given in this report to indicate the abundance of 
this Cyrtandra sp. or any other species. 
No mention is made in this report why the well site is within the 
forest rather than on the nearby 1961 lava flow, which biologically would 
support fewer species and create less biological impact. 
Identification of the Cyrtandra sp. 
plant taxon should clarify ambiguities. 
an area with fewer native species should 
and abundance ratings for each listed 
The location of the well site within 
also be considered. 
The report offers good recommendations that should reduce the size of the 
impact of the well site upon the surrounding flora and fauna. 
State of Hawaii 
Department of Land and Natural Resources 
Division of Water Resource Management 
Honolulu, Hawaii 
SEP I 9 \990 
MEMORANDUM ) 
TO: Michael Buck, Administrator ,/ ) 
Division of Forestry and Wildlife ~- ----"/ -;. 
I tf/1\ ..,.~-
FRoM: Manabu Tagomori, Deputy Directot:.... , 
SUBJECT: Hawaiian Hawk Nesting Activities at Tru /Mid-Pacific 
Geothermal Venture's Proposed Well Site # 2. Hawaii 
Transmitted for your review and approval is a follow-up report on 
the Hawaiian Hawk's nesting activities at the proposed Well Site # 2 for 
True/Mid-Pacific Geothermal Venture (Applicant). This report should be 
reviewed in conjunction with Applicant's other ornithological survey 
transmitted on 9/18/90. 
We ask that you review this supplemental report and reply directly to 
the Applicant. Please provide the Division of Water Resource Management a 
copy for our files. Should you have any questions, please contact me 
directly at Ext. 87533. 
DN:mh 
Encl. 
State of Hawaii 
Department of Land and Natural Resources 
Division of Water Resource Management 
Honolulu, Hawaii 
SEP 1 8 1990 
MEMORANDUM 
TO: 
FROM: 
Don Hibbard, Director 
Historic Preservation Program 
Manabu Tagomori, Deputy Directo 
SUBJECT: Archaelogical Surveys of the Proposed Geothermal Well 
Sites for True/Mid-Pacific Geothermal Venture 
Transmitted herewith for your review and approval are the Archaeological Surveys 
submitted by True/Mid-Pacific Geothermal Venture (Applicant) for its proposed Geothermal 
Well Sites # 2, and Alternate Well Sites # 2 and # 3. Maps within the separate reports 
identify the locations of the proposed drill sites in relation to the current site of True/Mid-
. Pacific geothermal well Al-l. 
These surveys were prepared in compliance with the Board's Decision and Order (D/0) 
of April 11, 1986, and submitted to the Department for approval. As such, we respectfully 
request your review of the enclosed documents and a direct reply to the Applicant of your 
approval and/or comments. 
Please provide the Division of Water Resource Management a file copy of any 
correspondence concerning the above surveys. Should you have any questions, please contact 
me directly at Ext. 87533. 
Thank you for your continued assistance. 
DN:mh 
. Encl. 
State of Hawaii 
Department of Land and Natural Resources 
Division of Water Resource Management 
Honolulu, Hawaii 
SE:P I 8 1990 
~:~ORANDU:ichael Buck, Administrator --) / ) 
Division of Forestry and Wildlife ( 
Manabu Tagomori, Deputy Director ~ Vcf-----_·· _ ______, 
\ 
FROM: 
SUBJECT: Ornithological and Botanical Surveys for - rue/Mid-Pacific 
Geothermal Venture's Well Site # 2 and ll-5ites-
·1t-g:fand Alternate Well Sites # 2 and # 3 Located at Puna, Hawaii 
Transmitted for your review and approval is the ornithological survey of the 
proposed Well Site # 2 for True/Mid-Pacific Geothermal Venture (Applicant). Tlus report 
is required by the Board's Decision and Order (D/0) of April 11, 1986, and should be 
reviewed in conjunction with the Applicant's botanical survey transmitted to your division 
on 9/5/90. (For your information, Applicant has indicated that a supplemental 
ornithological report for Well Site # 2 will be submitted shortly.) 
In addition, Applicant has submitted separate ornithological and botanical surveys 
for Alternate Well Sites # 2 and # 3 for your review and approval. The study area of the 
alternate well sites are identified on the enclosed maps. 
Pursuant to the Board's D/0, these surveys must be submitted to the Department 
for approval prior to commencement of any clearing activities. As such, we respectfully 
request your review of the submitted documents and a direct reply to the Applicant of 
your approval and/or comments. 
Please provide the Division of Water Resource Management a file copy of any 
correspondence concerning the above surveys. Should you have any questions, please 
contact me directly at Ext. 87533. 
Thank you for your continued assistance. 
' 
DN:mh 
Encl. 
TRUE GEOTHERMAL ENERGX~;:C§rvtf~NY 
CENTRAL PACIFIC PLAZA . Telephone No., 808-528-3496 [\ u \' r •1 17 ~, 3 , 5 f.AX No., 808-526-1772 ,.; . .) k t r , lJ2o South King Street 
· · ~Uite 868 
September 14, 19 9 0 Honolulu, HI 96813 
Mr. Dean Nakano 
Department of Land and Natural Resources 
State of Hawaii 
Kalanimoku Building, Room 227 
1151 Punchbowl Street 
Honolulu, Hawaii 96813 
Dear Mr. Nakano, 
Enclosed please find a map of well site number two (2). 
Per our conversation, I hope this is the right meets and bounds 
map. If you have any further questions please call our office. 
Thank you for all your help. 
G. Kawada 
P. S. I will get on Allan 
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TRUE GEOTHERMAL ENERGY COMPA~iYEIVED 
CENTRAL PACIFIC PLAZA .. r "el~pl)one r:4>_ 'l'Q8·5tfl-jl496 
.) [_ f'A>t ~-: Bim-~6·17l) I 
220 South Kmg Street 
Suite 868 
Honolulu, HI 96813 
U;V. Q,: Wi\TER &. 
September 13, 1990 
Mr. Manabu Tagomori 
Deputy Director 
l ' . 'J . . -· . ··,ln'ENT ,..;~. lL•LL1.J l"i 
Department of Land and Natural Resources 
State of Hawaii 
Kalanimoku Building, Room 227 
1151 Punchbowl Street 
Honolulu, Hawaii 96813 
Subject: Status Report of Hawaiian Hawk Nesting Activities at 
Proposed Drill Site Number Two (2) 
Dear Mr. Tagomori, 
Enclosed is a 
and approval. 
16, 1990 sent 
discussed. 
copy of 
In the 
to you, 
the above described report for your review 
earlier ornithological report dated August 
the sightin of a hawaiian hawk's nest was 
Subsequent to the sighting of the est, follow up investigations 
concerning the status of the nest nd fledgling hawk were 
conducteq Th§ §pgl gsecJ t:li:Pf¥:"1): if'lUSr~S the fi. ndings .. of those 
investigations and a recomm~djf o~s~~~ ~~~~~~~~~~~~~itles. 
If in the future, Mr. Jack Jeff 
investigations be conducted, Tr 
have those investigations comple 
you. In the meantime, this wil 
the hawk's nest. 
ey finds it advisable that further 
e Geothermal Energy Company will 
ed and those reports submitted to 
serve as a final report to you on 
Should you have any questions please feel free to call our office 
at 528-3496. 
trul yours, ( 
~RMAL E~/~RGY /~£t[ftft{ 
Kawada 
COMPANY 
JOHN WAIHEE 
GOVERNOR Of H.-.w.-,11 
STATE OF HAWAII 
DEPARTMENT OF LAND AND NATURAL RESOURCES 
Mr. Allan G. Kawada 
True Geothermal Energy Company 
Central Pacific Plaza 
220 South King Street, Suite 868 
Honolulu, Hawaii 9fi813 
Dear Mr. Kawada: 
P. 0. BOX 621 
HONOLULU, HAWAII 96609 
SEP I 3 1990 
WILLIAM W. PATY, CHAIRPERSON 
fiOARO OF LANO ANO NATURAL RESOURCES 
DEPUTIES 
I<CifH W.AHU~ 
MANABU TAGOMORI 
RUSSELL N. FUKUMOTO 
AQUACULTURE DEVELOPMENT 
PROGRAM 
AQUATIC RESOURCES 
CONSERVATION AND 
ENVIRONMENTAL AFFAIRS 
CONSERVATION AND 
RESOURCES ENFORCEMENT 
CONVEYANCES 
rDRESTRY AND WILDLIFE 
LAND MANAGEMENT 
STATE PARKS 
WATER AND lAND DEVELOPMENT 
This is to acknowledge the receipt of the Botanical, Ornithological and Archaeological 
Surveys, and Metes and Bounds Descriptions for True/Mid-Pacific Geothermal Venture's 
proposed Well Site # 2 and Alternate Well Sites # 2 and # 3. 
The submitted documents will be reviewed by our Department and notification 
provided upon completion of our evaluation. Please be advised that no clearing activities 
shall commence prior to approval of the above surveys. Should you have any questions, 
please contact me at 548-7533. 
--------------------~" 
U TAGOMORI 
DN:mh 
TRUE GEOTHERMAt'EENEFf& COMPANY 
September 11 '.,1 ~ ~ QER & 
u,\t.vr \u.l .. ~ 
Mr. Manabu Tagomori u.:iu Lr.' LLi.kMtNT 
Deputy Director 
Department of Land and Natural Resources 
State of Hawaii 
Kalanimoku Building, Room 227 
1151 Punchbowl Street 
Honolulu, Hawaii 96813 
Dear Mr. Tagomori, 
Telephone No.: 808-528·3496 
FAX No.: 808-526-1772 
220 South King Street 
Suite 868 
Honolulu, HI 96813 
Enclosed please find a topographic map. This map is a showing 
of drill site number two (2) and is inconjunction with the earlier 
surveys submitted to your department. Should you have any questions 
please call our office at 528-3496. 
Very truly yours, 
TRN~:E·RMA.L·· /JNERGY 0/PP(+~ 
1
/Allan G Kawaaa ¢ 
Enclosure 
AK/gcp 
COMPANY 
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TRUE GEOTHERMAL 
CENTRAL PACIFI6fll.._lll p 7 p .I • '.12 1-. Telephone No jl! 528 3496 jU ;;r. 'i • "1 , FAX'No'i808~,2 772 
- ' 220 South K111~ eet 
September 7 1990 :~ ~\.:Su}\i>~i-::~"; 
' ; o> HHonol ~813 -~- . . • ~'~='"' , ~ ~ . .._, U L J.i •• ·, ;o • ' \ I JfHlJI. ~fl: 1 
l ~·r-...r L'1.J11~;::., . .-:1" !{l;{·t.J c; .. M. ~•- _,,,j,~l\l•. '' .\' 'i .. ,. !":~1 Mr. Manabu Tagomori 
Deputy Director 
Department of Land and Natural 
Kalanimoku Building, Room 227 
1151 Punchbowl Street 
Honolulu, Hawaii 96813 
Resources 
Subject: Reports on the Archaeological Reconnaissance Survey 
and Ornithological Assessment of Drill Site 2 in the 
Kilauea Middle East Rift Zone (KMERZ) 
Dear Mr. Tagomori, 
Enclosed are copies of the above referenced reports for your review 
and acceptance. The reports and surveys are being submitted in 
compliance with the requirement in the Decision and Order of the 
Board of Land and Natural Resource dated April 11, 1986. 
On August 30, 1990, the report on the botanical survey was 
submitted to your department for r view and acceptance. 
Nho clearing or grdubbing wil(b;f oflJ u,g~~ ~ah; .. ~et_c;:e1~~:;Y ... P.:;:rmti ts ave been grante by the County 9f'awa~~ an un ~ . '-"e ·· repor s 
submitted to your department hav been approved and accepted. 
Other archaeological, botanical nd ornithological reports have 
been submitted to your departmen concerning alternate drill sites 
number 2 & 3. These reports ar separate and apart from the 
reports being submitted under this letter since they concern a 
different location. 
Should you have any questions please call our office at 528-3496. 
Very Truly Ypurs, 
T. R. -~U 1 GEO"· ~~F_~L E. N~GY 
· 
1 tU" ~, , u!tl u 1/lv/ 11 
1 /AJfAi !/ .. 'l.{,.Wvrr HL 
f':.l an e; !Uwada 
AGK/gcp 
COMPANY 
c: :',· ·.: c :,:· 7 F •J : 4 3 
"" -- ,_ 1. 
ORNITHOLOGICAL SURVEY 
OF THE 
PROPOSED 
GEOTHERMAL WELL SITE # 2 
DLNR DESIGNATED GEOTHERMAL RESOURCE SUBZONE 
KILAUEA MIDDLE EAST RIFT ZONE 
PUNA DISTRICT 
ISLAND OF HAWAII 
AUGUST 16, 1990 
BY 
JACK JEFFREY 
PREPARED FOR: 
TRUE/MID PACIFIC GEOTHERMAL VENTURE 
INTRODUCTION 
The U.S. Fish and Wildlife Service <USFWS 1983) and the 
State of Hawaii <DLNR 1986) have listed as endangered six 
forest bird species for the Island of Hawaii. Two of these 
birds, the O'u i~~itti~~~~ra ~~~~£~~and the Hawaiian hawk 
i~~te~ soli~~ri~~~ may be present within the Geothermal 
resource sub-zone <Scott et al. 1986). Thus, their presence 
could impact future development within the resource area. 
This report presents the results of a bird survey conducted 
August 11 and 12, 1990 in the sub-zone in and around the 
proposed well site and pad for True/Mid Pacific Geothermal 
Well #2. 
METHODS 
One eight-minute count was conducted at each of nine 
stations in the area of the proposed well drilling site and 
pad clearing on each of two consecutive days. The count 
period was begun at 6:15a.m. in order to use the high 
calling/song rate period of birds occurring during the first 
three hours after dawn. Birds were detected aurally or 
visually using the Variable circle plot count method <Ramsey 
and Scott 1979) for detection and recording. Each bird was 
recorded by species, distance and direction from the trained 
observer. On Day One, birds were counted at consecutively 
numbered stations placed 400 feet apart in an ascending 
manner while moving into the forest from the access road 
around the well site. On Day Two, the stations were censused 
in reverse, that is, in a descending manner from the well 
site to the access road. This was done to remove any 
temporal bias in calling/song rates as the observer moved 
from station to station within the study site. Some bird 
species may call only just after sunrise with decreasing 
rates thereafter. These birds would not be calling later in 
the day, and therefore not detected, when the observer 
reached the last stations. <Scott and Ramsey 1981). 
Any unidentified calls and species seen or heard while 
walking along the transect were considered as incidental 
observations and not included in the data summary except to 
be added to the species list. 
This survey was conducted along the access road and in 
the forest covering an area equivalent to five times the 
proposed well pad area for Well Site #2 in the Kilauea middle 
east rift zone, Puna District, on the Island of Hawaii. < See 
maps #1, 2 & 3). The study site is approximately 1420 feet 
in elevation. 
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Counts were conducted at nine stations placed at least 
400 feet apart in all directions. This spacing was used to 
maintain enough area between stations to eliminate repeat 
counts of loud species as recommended in Ramsey and Scott 
1979. 
FINDINGS 
Two hundred sixty-two <262) birds comprising nine <9> 
species were counted during the two day survey <Table One and 
Two). Five <5> native species made up 65% of the detections. 
Of these only one, the Hawaiian hawk, is considered an 
endangered species. Four <4) non-native species comprised 
35% of the total. Most endemic species were detected with 
equal frequency throughout the forested study site but two 
species, the Hawaiian hawk and the Elepaio were observed 
infrequently at the study site. 
Apapane was the most commonly detected native species 
making up 33% of all birds observed and averaged 4.8 birds 
per station. Most likely this nectivorous species was 
attracted to the numerous ohia trees <Metrosideros 
-------------EQlymo~g~) that were in bloom through out the area. 
Japanese white-eyes were the second most common species 
observed making up 26% of the total and averaged 3.7 birds 
per station. This alien species is ubiquitous throughout the 
forested areas on all major Islands in the Hawaiian chain. 
Being found from sea level to tree line, it is the most 
common bird found in Hawaii <Scott et al 1986). 
The next most commom species found during the survey 
<21% of the total) was the Omao or Hawaiian thrush. This 
bird, commonly found at higher elevations was detected at a 
rate of 3.1 birds per station, an unusually high number for 
such a low elevation. This species is common in forests 
above 3000 feet on the Big Island except for the Kona side 
and the Kohala Mountains where it dissappeared earlier in 
this century for unknown reasons. Other species of this 
genus found on other Hawaiian Islands are only found in 
low nuwbers and are all but extinct <Scott et al 1986 and 
personal observations). 
Three observations of two individual endangered Hawaiian 
Hawks were made during the two day survey. One Hawaiian Hawk 
nest with a nestling was found out side of, but within 
approximately 400 feet of the proposed well site. 
The nestling was first seen and heard approximately 50 
feet from the nest on the first day of the survey. On the 
2 
second day the young bird was seen perched on the edge of the 
nest and was later fed by one of the parents. 
During an earlier survey in July an unusual slightly 
upslured whistle was heard on several occassions. This 
unidentified call was again heard during this survey but this 
time more numerous than during the previous survey. It was 
determined that the source of this unusual sound was the Omao 
or Hawaiian Thrush. This observer had never heard ·this 
particular Omao call before. This type of vocalisation is 
probably a dialect of the Omao repertoire in this area. It 
could be confused with a similar up slurred whistle call of 
the O'U if an observer were not familiar with Omao calls. 
DISCUSSION 
Only one endangered species, the Hawaiian hawk, <three 
sightings) was detected during the survey. This bird ranges 
wide during foraging forays and is found throughout various 
native and non-native habitats on the Island of Hawa.ii. The 
presence of this bird and the active nest in the study site 
is not unique as Hawaiian hawks are known to live and nest 
throughout the Puna district <Griffin 1985, Jeffrey 1986, 
Scott et al. 1986). 
The presence of an active hawk nest within 400 feet of 
the well pad should be treated with caution. Loud noises and 
constant human activity around nests are known to cause nest 
<egg and nestling) abandonment and mortality in many bird 
species including hawks. The nesting period of the Hawaiian 
hawk. <March-August) is the most vulnerable to this type of 
disturbance <Griffin 1985). 
Normally, Hawaiian hawks begin nesting in March/April 
when the eggs are laid and with most hatching occurring in 
mid-June. Most nestlings fledge during August <about 8-9 
weeks after hatching) but remain in the natal territory for 
over a year begging food from the parents. There is a high 
frequency of nest reuse in subsequent years. <Griffin 1985) 
The nestling at the study site nest is very close to 
fledging. It appeared close to adult size and was seen to 
fly at least 50 feet from the nest, perching in an adjacent 
tree. During a second observation, a parent was observed 
bringing a food item to the nestling at the nest on which the 
nestling immediately began to feed. 
In order to prevent disturbance of the nest at the site 
it is reccommended the no clearing of the pad begin until the 
hawk nestling fledges <2-3 weeks). This can be determined by 
3 
weekly observations of the nest from a distance so as ~o not 
disrurb the nestling or adults, until the fledgling 
discontinues using the nest. Also, the nest should be 
monitored again in the spring to watch for reuse by the 
parents. Moni taring should continue if the nest is 
reactivated. Information on the effects of disturbance from 
nearby well activity is important. Very little is kncwn 
about Hawaiian Hawk nesting and human disturbance and this 
would be a good opportunity to gather this type of 
information for future reference. 
Other endangered species that are found in ohia f2rests 
<Hawaii Akepa, Hawaii Creeper) are limited to higher 
elevations <Scott et al. 1986) and have not been seet at 
elevations below 2000 feet since the early 1900's <Berser 
1988). None of these species were found below 3600 feet 
during the Hawaii Forest Bird Survey of 1976-81 <Scott et al. 
1986). Therefore, it is unlikely that either of these two 
species would occur within the study area. 
A third endangered species, the O'u, also found in ohia 
forests was once a common species in the wet forests a~d were 
known to move from high elevations to low elevations dLring 
feeding forays. <Perkins in Berger 1988) Only one si~~ting 
was made during the Hawaii Forest Bird Survey in the P·..:!la 
area <Scott et al. 1986). Although O'u calls are a lo~d, 
clear upslurred or downslurred whistle and fairly 
distinctive, the bird is rarely detected and has been 
confidently identified on the Island of Hawaii only onc:e 
<Olaa Tract) in the last five years <USF~S pers com). This 
species still may occur in unexplored areas. Occasion,lly 
unconfirmed sightings are reported on the Island of Ha~aii 
<1988-1990, 3 sightings,USF~S pers com). None were detected 
during this survey. 
The Amakihi, Apapane and Omao are widely distributed 
over the study area in consistently moderate numbers wcereas, 
the Elepaio was detected in very low numbers on only tcree of 
the nine stations. The presence of these four species of 
native birds in a low-elevation ohia forest is unique. 
Nowhere else in Hawaii can native bird species be founc below 
2000 feet elevation <Scott et al. 1986). 
Disease, predation, competition from non-native b~rd 
species and habitat fragmentation are suspected agents in the 
demise of all Hawaii's native forest bird species. Th~s is 
especially prevalent at low elevations. It has been assumed 
that disease has been the primary contributing factor ~n the 
decimation of native birds in low elevation habitats <E:.cott 
et .al 1986, Scott et al. 1988). The presence of these four 
species at the study site elevation challenges these dosease 
assumptions. This particular anomaly requires further study. 
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Forest fragmentation and distruction has led to the 
extinction of birds and plants worldwide and is of great 
concern to developers and biolosists alik~. ~ith car~ful 
planning and coop~ra~ion in developeruent plans that include 
Hawaii's native fol"ests we will help preserve this important 
component of Hawaii's native "cosystems. 
Table 1. 
Native Species 
AMAK Common A=kahi 
APAP Apapane 
ELEP Elepaio 
OMAO Ornao 
HAHA Hawaiian Hawk 
Introduced Species 
HOFI House Finch 
JAWE Japanese White-eye 
NOCA Northern Cardinal 
MLTH Melodious Laughing-thrush 
SPMU Spotted Munia 
Hi~!!~~~ §~~g~!~ea 
§~"8!:!!~§.~ 
Buteo solitarius 
Cardinalis cardinalis 
---------- ----------
Garrulax canorus 
-------- -------
Table 2. 
Species and numbers of individuals detected at stations 
along the Proposed access road and at Well site #2. 
DAY ONE 
Station 1 2 3 4 5 6 7 8 9 
§E~~l~§ TOTAL 
----AMAK 0 0 3 3 1 1 2 4 0 14 
APAP 5 5 4 3 9 5 5 4 3 43 
ELEP 0 0 0 0 0 0 0 0 0 0 
HAHA 0 0 0 0 0 1 0 0 0 1 
OMAO 4 4 4 3 3 3 2 3 3 29 
JAWE 6 2 4 4 3 4 5 5 2 35 
MLTH 3 2 2 2 0 0 0 2 1 12 
NOCA 0 1 1 0 0 0 0 0 0 2 
SPMU 0 0 0 0 0 0 0 0 2 2 
------
138 
DAY TWO 
--- ---
Station 1 2 3 4 5 6 7 8 9 
§E~cies TOTAL 
AMAK 1 1 2 1 0 0 3 0 0 8 
APAP 6 4 6 4 4 3 7 4 5 43 
ELEP 1 1 0 0 1 0 0 0 0 3 
HAHA 0 0 0 0 1 1 0 0 0 2 
OMAO 3 3 2 2 5 3 3 2 4 27 
JAWE 6 2 4 3 2 1 5 4 5 32 
MLTH 0 2 0 0 0 2 1 2 1 8 
NOCA 0 0 0 0 1 0 0 0 0 1 
SPMU 0 0 0 0 0 0 0 0 0 0 
------
124 
------
TWO DAY TOTAL 262 
7 
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SURVEY 
STATION 
ACCESS ROAD 
13:54 AF ~OG I CAL COtiSL TAt·ITS P.02 
ARCHAEOLOGICAL CONSULTANTS 
JOSEPH KENNEDY 
Archaeologist 
Mr. Alan Kawada 
of 
HAWAII 
59·624 Pupukea Rd. 
Haleiwa, Hawaii 96712 
(808) 638·7442 
True Mid Pacific Geothermal 
central Pacific Plaza Suite 868 
220 South King 
Honolulu, Hawaii 96813 September 6, 1990 
Dear Mr. Kawada: 
INTRODUCTION AND PHYSICAL BETTING 
At the request of your office, Archaeological 
consultants of Hawaii, Inc. has conducted an inventory survey 
at the site of the proposed Kilauea Middle East Rift Zone (KMERZ), Well site #2, TMK: 1-2-10:3. This proposed well 
site is located in the wac Kale o Puna Natural Area Reserve, 
Island of Hawaii (see maps #land 2). 
The subject property features an extremely rugged 
topography and an unusually thick vegetatative profile which 
combine to present some of the most difficult survey areas in 
the state. A thick mat of stony muck rests on mostly recent 
a'a and is covered with very dense uluhe, 'ie'ie, hapu'u, 
guava, ohi' a and a number of additional plants, vines and 
grasses. The reader may wish to re!er to the numerous 
and recently completed botanical studies of this area for a 
more complete listing. 
PURPOSE OF WORX 
A variety of archaeological sites may be expected in the 
vast forest lands where True/Mid-Pacific Geothermal Venture 
will be conducting its geothermal exploration activities. 
Although the sites' distribution generally will be sparse and 
although most project activities may well miss the sites, it 
important to have adequate plans to identify historic sites, 
so the sites can be avoided or appropriately mitigated 
Special identification problems exist in forest lands, and 
for this reason an archaeological research design for 
archaeological survey methods was required under CDUA HA-1830 
as part of an archaeological plan. 
.. ' 
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PREHISTORIC AND EARLY HISTORIC LAND USE IN THE PROJECT AREA 
AND ANTICIPATED HISTORIC SITES 
Historic and archaeoloqical research in this area as 
well in other similar environmental zones on Hawaii Island, 
indicate that prehistorically such areas were used for: 
1. Forest product exploitation. Bird feathers, timber, 
vines 1 etc. were collected in the forests at or near 
works1tes, and campsites were nearby. These sites 
should be scattered around much of the project area, 
in low densities for any one point in prehistor¥· 
2. Burial. These sites are expected to be focused 1n 
certain areas. 
3.Major inland trails across many ahupua'a and 
associated campsites. These sites should be focused in 
linear corridors. 
4.Agriculture in the seaward-most reaches. These sites 
may tend to be fairly dense but they will again be in 
a small part of the proj act area, in the seaward 
portions. 
Archaeologically, the sites should have the following 
characteristics: 
l.Forest exploitation sites, Probably there will be no 
surface stone architecture (huts and shelters likely 
were simply pole and thatch). Some campsites will be 
in caves. Each site may be a small scatter of flaked 
stone 1 broken tools, food remains (bone, shell) , and tirep1ts. If repeated use occurred, then the density 
of remains wo~lQ be greater. 
such campsites are documented in caves in forest 
areas. such cave campsites have yielded a great deal 
of imfortant information on the age of use of an area, 
on b rds and plants collected. etc. campsites and 
exploitation sites have yet to be documented in open-
air context, and in such cases, they are expected to 
primarily be subsurface, buried sites, 
2.Burials. Burials in forest areas have been identified 
in two forms --burials in caves (often caves also used 
as campsites) and in stone platforms and pavings on 
cinder cones. These sites contain important 
information on age of permanent occupation in an area, 
on social organization, on health, on demogra~hy. 
Additionally, they are highly siqnificant s1 tes 
culturally for native Hawaiians. 
.:.. -' . -' :.~ 
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3. Trai 1s. Trails in forest areas are expected to be 
extremely difficult t o identify, a a worn paths and 
cuts through the forest will have been covered over by 
later sediments and by forest regrowth. on bare a'a 
flows, there will be some visible features ~- e.g. , 
crush eo:\ paths, stepping stones. Camps! tes along thQ 
trails should have firepits, food remains, and some 
scattered artifacts. Some campsites may have bean in 
caves, but others will have been open-air camps, and 
may have no surface architecture an<l be burie<:i like 
the forest exploitation camps. Trails and their 
associated camps! tes can tell us a great deal about 
the nature of different time periods of travel across 
regions. . Trails also provide information on items 
being carried or exchanged. 
4. Agricultural sites. These sites colt\ll\only have some 
kind of stone-work ~-small oval clearings lined with 
stones, small terrace lines, walls, etc. These sites 
contain important chronological information on 
permanent settlement of an area, population expansion, 
and agricultural expansion. 
SITE IDENTIFICATION PROBLEMS 
Colt\ll\on archaeoloqical sur !ace survey (labelled 
reconnaissance survey, intensive survey, etc.) can identify 
cave si tee used for forest exploitation and/or burial, can 
identify agricultural sites, ano:t can identify trails on bare 
a'a flows. However, cave sites are only expected in older 
pahoehoe areas, not on a'a flows and not in recent pahoehoe 
areas. Plattorm and pavinq burial sites are expected to be 
restrictea to cinder cones. Agricultural sites will be at 
lower, seaward elevations in areas with soil. This means that 
a' a flows and recent pahoehoe flows are not expected to 
include sites unless there is a visible trail remnant. 
The open-air sites in forest areas -- trail sites (and there 
associated camps) and forest exploitation sites () not in 
caves -- will likely be subsurface. They will also be small. 
Common surface survey will not be able to identify these 
sites when they are subsurface. These sites are expected in 
soil areas within kipuka, and on old pahoehoe flows, and on 
older a'a flows lacking rough surfaces. 
l 
l 
' ;
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These sites may be surface remains on bare lava in kipuka, on 
old pahoehoe flows and on older a'a flows lacking rough 
surfaces ana in such a case common surface survey could 
identify them; but it appears unlikely that these sites will 
be found on the surface. 
They are not anticipated on rough a'a flows (except rare 
trails) or on recent pahoehoe or a'a flows. The above 
problems indicate two special conditions for site 
identification; 
1. Some areas appear not to need survey. --e.g., rough a'a 
flows and recent lava flows (post 1880 flows whether pahoehoe 
or a'a) these areas need to be identithd and be clearly 
marked off as areas needing no archaeological work. 
2. Soil 
related 
devised 
areas may contain subsurface exploitation and trail 
sites. Special archaeological approaches need to be 
for these areas to try and identify these sites. 
BACKGROUND PREPARATION7 FINDlNGS 
1. ~ ~ histo~i~ ~ archaeological literatur$• The 
historic-rr56rature (Holmes 1985) shows no recorded tra~ls in 
the project area. The Wilkes route of 1840 (see map number 3) 
passes to the south of the pro1ect area and the Kaimu Trail, 
approximately .75km to the south skirts south of Heiheiahulu. 
The existence of the existin~ Kaimu Trail lowers the 
probability of an additional tra~l passing through the study 
area but increases the possibility that the area was accessed 
prehistorically. 
Previous archaeoloqical surveys done in the general area 
include Bonk (1990) Haun and Rosendahl (196S). Bonk did not 
located cultural materials, Haun and Rosendahl identified 
possible prehistoric Hawaiian burial structures and remnant 
cultigens of ki, and kukui. The structures were located on 
the southeast summit of Heiheiahulu located to the southeast 
of the project area. 
2. Identification ~ older bare pahoeWna flows . .s.cl.l 
covered pahQehqa ~ ~ ows. kipuka ~ c e~ cones ~ 
~ ~rotect area. Holmes' (196~) map of lava flows (see map 
#4)nd cates that the project area is at the north extreme 
of an 1800 1 s flow with a 750 to 1,000 BP flow north of the 
site. A recent 1961 flow occurred approximately 1 km to the 
west of the site. There is just one cinder cone in the 
vicinity which is located well outside the project area to 
the north. 
A. Kawada 
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3. Identification of cultiqens. No aerial photographs 
were made available to us anci hence we cannot offer any 
aerial interpretations of vegetation areas. However, we did 
not observe any cultivated plants such as banana,· ti, or 
kukui in the research area. 
ARCHAEOLOGICAL SURFACE SORVBY: liNDINGS 
1. Caves, The pahoehoe portions of the subject 
property featured numerous inflated dome type caves - in 
every case, these were found to be very shallow and devoid of 
any cultural indications. The property also features a number 
of cracks. The smallest being one foot wide, three feet long 
and two feet deep. The largest is roughly 100 feet long, 
twenty feet wide with depths ranging between 25 and 40 feet. 
There is a cave entrance at the bottom of the largest crack, 
however, the area is ~ unstable, with loose, rotting, rock 
and debris making even a rappellinq exercise treacherous 
to the point of foolishness. Thera ware no cinder cones 
within the project area. 
2. Kipuka Pahoehoe. Then are no kipuka included 
within the boundaries of the subject property. 
3. Trails. The Kaitnu trail and the Wilkes expedition 
trail passed east-west approximatsly J/4 to lkm to the south 
of the project ~rea. The proximity of the H~waiian trail 
suggests that an additional trail paralleling this one would 
be unli)l;ely. However, the proximity may have increased the 
likelihood o! prehistoric access to the project area. 
4, Reconnaissance survey: Methodology. A walkthrough 
reconnaissance survey was completed !or the proposed well 
site #~. survey control was provided by Island survey, Hilo, 
Hawaii. control points to which mapping data might be 
directly re!erenced were in place along the approximately 
J, 02:.il teet o! proposed roadway, as well as at the four 
corners ot the proposed well site, A survey te~m consisting 
of two individuals made a serhs of controlled mauka/makai 
sweeps across tho subject property and added a :zoo bUffer 
along the eouth, east and west boarders (the northern boarder 
is the existing roadway. 
A. Kawada 
9-6-90 
Page 6. 
FINDINGS 
No cultural indicators were located within the 
boundaries or surveyed buf!er zone around the proposed Well 
Site 12. Survey crew encountered a forest of relatively young 
Hapu'ui Ohia, ~aiwi, on both pahoehoe and a'a !lows. Ground 
viaibi ity was limited by thick fern and root accumulations 
as well as the remaining uncleared vegetation. Visible 
qround areas occurred at outcrops of a'a and areas of poorly 
drained black humus kept free of vegetation by frequent 
disturbances of feral pfgs. Within the wlill site and bufter 
zone, direct visual contact with the ground surface or any 
existing archaeological site features might have been 
possible only with extensive disturbanees of the overlying 
vegetative and humic layer. Denudation of this sort is not a 
viable option during the initial stage of research. The 
sweep method where team me~ers methodically walk in 
!ormation from one side of the study araa to another, was 
utilized for all areas where visual contact could be 
maintained with at least soma of the ground surface. 
The remaining 90% of the study area was completely covered 
with a thick, :matted layer of uluhe roots (staghorn tern), 
and humus material up to three feet thick, overlain by .5 to 
2 meters of active ulele qrowth. In this area a series of 
transects were pushed throuqh the cover in an attempt to 
identify any eviaence of human modification of the landscape. 
Transects extended in a northsouth direction and an eastwest 
direction. 
liNDINGS 
No cultural indicators were located within the well site 
impact area. There were no siqhtinqs ot any cul tiqens such 
as ki, banana, kukui, within the well site area. 
DISCUSSION AN~ R!COMM2NOATIONS 
The prediction and identification of temporary forest 
shelter sites used hundreds of years ago by small groups such 
as bird feather collectors will be extremely difficult. The 
illusive temporary camp sites in this uplana forest area can 
be expected to be either buried, random, or so lacking in 
diagnostic materials that archaeological identitication and 
data recovery may be impossi):)la or impractical unless camp 
sites used seasonally over many years are encountered, 
Hy~othetically, two types of campsites may be possible in 
th~s area, a short term, one-time-used camp site or campsites 
which were set up along established travel routes and used 
year after year. 
A. Kawada 
9-6-90 
Page?-
Because no campsites have been identified to date in upland 
forests, our predictive model continues to be based on a 
shallow data Dase, 
Archaeological ~n~o~nq .QL soU covued areas After 
tnitifl arading Aru:l rLubin , As a special effort to try and. 
dent !y subsurface rema ns of trail and forest exploitation 
campsites and forest exploitation working areas, this 
monitoring shall occur. It shall only be dons in soil areas. 
The cuts made during grubbing and grading will be inspected 
to see if these sites can be identified, 
The highest likelihood for locating and identifying 
campsites in the project area will be during the monitoring 
of vegetation clearing and earth moving, The presence of 
features such as developed stratigraphic layers, perishable 
midden accumulations (charcoal and lith~c debris) and 
foundation outlines, should they exist within the proj eot 
area, will best be tested during this next phase. In this 
case, standard excavation methods will be applied, 
If there are any questions regarding this report, please 
feel free to contact us. 
Bonk, w. J. 
1990 
----------1988 
Holmes, '1'. 
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Haun, A. 
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survey for the new well site selected by True/Mid-Pacific Geothermal Venture (Applicant). 
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submitted document and a direct reply to the Applicant of your approval and/or comments. 
The Department has been informed by the Applicant that the fauna portion of the 
Biological Survey will be submitted shortly in fufillment of the D/0 condition. Please provide 
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Thank you for your continued assistance. Should you have any questions, please 
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BOTANICAL SURVEY 
OF PROPOSED NEW WELL SITE ::U: 2 
BLNR DESIGNATED GEOTHERMAL RESOURCE SUBZON 
MIDDLE EAST RIFT ZONE OF KILAUEA, 
PUNA DISTRICT, ISLAND OF HAWAI'I 
August 1990 
by 
Charles H. Lamoureux 
PREPARED FOR: 
TRUE GEOTHERMAL ENERGY COMPANY 
and 
MID-PACIFIC GEOTHERMAL. INC. 
INTRODUCTION 
On 12 August 1990 a botanical survey was conducted of the prop sed new 
Well Site adjacent to the access road to Well Site 1. 
METHODOlOGY 
The new Well Site is proposed to occupy an area of between 3. and 4 
acres located within a marked 400 X 400 foot area immediately adjacen to and 
I • 
south of the present road leading from the property boundary to Well S te 1. 
At the proposed new well site I examined clli area of approximate y ,800 X 
800 feet within which the marked 400 x 400 foot well site was was loca ed. 
RESULTS 
1. FLORA 
All species of vascular plants observed are listed in TABLE I. A1total 
of 73 species and varieties were found, of which 52 (71%) were nat ve, (40 
endemic to the Hawaiian Islands; 12 indigenous, native in Haw i'i and 
elsewhere), and 21 (29%) were species introduced to Hawai'i by huma s {1 by 
the Polynesian settlers, 28 since European contact). 
I . Although a special search was made for the three candidate pla ts Which 
were fomerly proposed for 1 isting as endangered species (U.S. ish and 
Wildlife Service, 1980), and which have been reported from the East ift Zone 
of Kilauea, {Bobea t1monioides, Tetraplasandra hawaiiensis, Ad no horus 
perieni), none was encountered in this survey, and no other plants ur.rently 
' 
listed or proposed for listing as endangered wet'e found in the survey d area. 
The area surveyed 1s below the elevation where is 
known to occur in Puna. Furthermore, most of the large 'ohi 'a tre the 
area belong to the variety macropbylla which has bark that regularly eels off 
1n large strips, and consequently does not develop the th;ck coating fimosses 
and liverworts that forms the substrate on which A. periens grows. 
3 
Both the Bobea and the Tetraplanndra were encountered along the road 
leading from the edge of the property to Well Site 1 {Lamoureux et al., 
1987). I They grow widely through Puna forests as scattered indivi u'ls but 
were not found in the areas proposed for clearing in the current ph se,of the 
project. ; It should be noted that the new "Manual of the Flowering Plants of 
Hawai'i", (Wagner, Herbst & Sohmer, 1990), reevaluates the stat s of .the 
flowering plants which were earlier proposed for listing as endange ed, based 
f 
on the most recent information available on distribution, abund nee, and 
considered to be endangered, threatened, or even rare. 
listed as rare, but not threatened or endanger~d. 
2. VEGETATION 
s is not 
The vegetation in the Puna Geothermal Area has previously been apped and 
described (Char & Lamoureux, l985a, 198Sb). The site surveyed 
"ohia·a(2) forest" as described and mapped in those reports. This f 
was described in earlier reports as "Wet 'ohi'a forest with natives cles and 
exotic shrubs", and delimited on the vegetat;on maps in Char and L moureux, 
(1985a) as "ohia·a(Z)". This forest is dominated by (three 
varieties of Metrosideros coll ina, but primarily the variety la), 
which forms the canopy layer. Trees are mature, ranging from ZO to 6 feet in 
height. In a few places the canopy is closed (>60% cover) with mo t or all 
trees healthy, in most places the canopy is more open, and in many pl 
of the canopy trees are dead or declining and dying. In other words 
patches of 'ohi'a dieback In the forest. The subcanopy is 
' 
; n most 
places by introduced species, primarily strawberry guava (Psjdium 
cattlehnum). The major native subcanopy tree is kopiko ( cbotria 
4 
hawaiiensjs), with occasional hame {Ant1desma platyphyllum), and a I ew: kawa'u 
(IJex anomala}, olomea {~rottetia sand~1censli) and pilo (Coprosma . 
The dominant shrub throughout the area is the Introduced wee y Malabar 
rnelastome (Mel1stoma malabathricum), but some native shrubs are al o present 
1n relatively small numbers, including kanawao (.2JBr~o~u~sit.l!.l..i!..!..!!!.......!~!:!..!!.!i!·), mamaki 
(~1pturus hawaf1ens1s), 'ohelo (Vace1nium cahcinum), 
and Cyrtandra sp,, (the latter primarily in the numerous cracks 
which occur at this site). The introduced th1mbleberry (~Ru~b!!!u~s....iru.o~~u...L:~) is 
a fairly common but relatively inconspicuous small shrub. Tree fer·n , (hapu'u 
{Cibotium g]Aucum} and hapu'u 'i'i {C1botiym chamissoi}) are common. The more 
conspicuous ground ferns are two swordferns, the introduced J:;N~I.J,.!,(~~ 
multiflol"~ (more common) and the native N. exaltata (less com on1), two 
introduced woodferns, Christella dentata and c. parasitiq, and t endemic 
ho'l'o Oiplazium sanqwjchjanym. 
I 
; 
In more closed parts of the forest the trees, tree ferns, a d ·shrubs 
support dense masses of epiphytes, including many ferns (listed in able I), 
mosses and liverworts. In 110re open places there are extensive p of 
uluhe ferns (Oicranopterls emarginatJ and D. linearis) 3 to 10 feet 
Signs of feral pig activity were found throughout the area. 
where pigs have rooted, and in small open wet areas where they 
are a number of introduced weeds which are usually not found 
allowed, 
1 Hurbed 
forest. These include a fern (Athyriopsis japonica), Hilograss (Paspalum 
conjugatum), a sedge (Cyperus haspan), waterpurselane (ludwi ia ustris), 
St.Johnswort (Hyoericum mutilum), and fireweed (Er chtites valeri n olia). 
3. ENDANGERED SPECIES 
No endangered plants (either species already listed or species proposed 
for listing) were found in any of the areas surveyed. 
5 
RECOMMENDATIONS 
1. The area now contains a large population of introduced wo y' shrubs 
and trees, particularly Malabar melastome and strawberry guava, w ti'P a few 
common guava. It is unlikely that construction activities will a~e much 
effect on their abundance or distribution. However, there are sev al other 
I 
weeds that could increase in numbers and become more widely distri ted as a 
consequence of opening up the forest as construct ion occurs. Thes are the 
species currently associated with disturbed areas, primarily those d1~turbed 
by pigs. Other weeds, not now in the area, could also enter. To avo 
recommend that: 
this we 
I 
a, site clearing methods should be planned to involve s ·little 
disturbance as possible beyond the edge of the clearing. his might 
include using soil and rocks from high pol nts to fi 11 ; n ow spots 
rather than bulldozing them into ridges at the sides of the clearing. 
Trees should be felled toward the center rather than the ed es'of the 
well site in order to minimize cleared but unused areas whi h support 
weeds. 
b. the well site be monitored for weeds, and that appropr· ate weed 
control methods be use<! on all cleared areas, in keeping with the 
proposed weed monitoring/control program. 
2. Our observations suggest that unused open areas at the e ges of a 
clearing are prime sites for weed colonization. Most weedy specie require 
high light intensities to grow well, and such sites are open to full sunlight. 
If such areas are kept shaded they are less likely to be colonized y'weeds. 
Thus as area cleared should be u small as possible consistent 
funct1on of the site, and unused, unsurfaced areas at margins of th clearing 
should be as small as possible. During construction 1f trees a e simply 
6 
bulldozed aside and, with other vegetation, rocks, and so11 are pfl ~P 1nto 
ridges at the edge of the cleaaring, these rubble piles will soon fOVered 
with weeds. Such areas should be kept to a minimum. 
3. Some tree ferns (hapu'u and hapu'u-'i'l) will have to b removed 
during construction. If feasible, the top foot or two of each f rn stem, 
containing the apical bud, should be retained and replanted along eJdsting 
road margins or at the edge of this clearing. This would help meet he state 
requirement that any landscaping be done with native speci s. More 
i 
importantly, it would provide a quick source of shade on rubble pile and road 
margins, which should reduce the weed problem. 
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TABLE I. PLANT SPECIES CHECKLIST 
Families are arranged alphabetically within each of three grou 
and Fern Allies, Monocotyledons, and Dicotyledons. Taxonomy and nome clfture 
' of the Ferns and Fern Allies follow Lamoureux's unpublished checklis of 
Hawaiian ferns; taxonomy and nomenclature of the flowering plants 
(Monocotyledons and Dicotyledons) follow St. John (1973) except wher more 
commonly accepted names are listed. Hawaiian names used in the checklis~ are 
in accordance with Porter (1972) or St. John (1973). For each specie the 
following information is provided: 
1. Scientific name with author citation. 
2. Common English or Hawaiian name, when known. 
I 
3. Biogeographic status of the species. The following symbols reiused: 
E = endemic • native to the Hawaiian Islands only, not oc urring 
naturally elsewhere. 
I a indigenous ~ native to the Hawaiian Islands and also o one or 
more other geographic areas. 
P ~ Polynesian = plants of Polynesian introduction; all t 
plants brought by the Polynesian immigrants prior to 
with the Western world. 
X~ exotic or introduced a not native to the Hawaiian Isl nds; 
brought here intentionally or accidentally by humans fter 
Western contact. 
GROJP FAMILY STATU$ 
PIEUDOPHTTES 
ASPLINIACEAE 
ATHYRIAC!A! 
X 
E 
DICKSONIACEAE 
E 
E 
E 
E 
GLEIC~ENIACEAE 
E 
I 
CIW4Mll ACEAE 
E 
i 
E 
! 
E 
KYHENOPHYLLACEAE 
I 
E 
E 
E 
E 
E 
l YCOPOO UC!A! 
E 
NEPHROLEPlOACEAE 
I 
• 
OPMIOQI.OSSACEAE 
! 
POLYPOOIACEAE 
I 
I>SILOTACEAE 
I 
1HELYPT£RIDAC!A! 
X 
X 
E 
TABLE 1. PLANT CHECKLIST: NEW WILL SITE 2 AND ITS ACCISS RQAO. 
BOTANICAL NAill 
Athyriopsis Japonlc~ (Tnurb.) Chi"' 
Dlpltzlum sandwichionum <Pr~L) Olelo 
Cibotiun chllllissol Kaulf. 
CiboUut gloUCUD (J. Sol. I Nook, ' Am. 
ElepllotlOGtLIII alatum ijaud. •ar. par.loqu..,....,. (SI<otUb,) .IJ'ds. & croslt,f 
Elopho;loasum ctassifolium (saud.) And. I croslt,f 
Dler~pttrla emarwinata (Sraek.) Rob. 
Dicranopteris li~aris ceuno,) Urderw. 
Adtnophorus hymenophylloicles (Ktulf.) Hook. & GrfV, 
Adenophorus pinnatifidu6 Gtyd. 
Adenophoruc u ... •istii'IUI CKaulf.) Kool:. & Grw. var. to..,risdnus 
Adonophorus tripinnatif\lklt Goud. 
GraMOitio tenello Kiulf. 
tollistopteris baldwinii (Eaton) cope!. 
Mecoodi'-ID recurvuu (Geld.) tope:t. 
Spho~rocfonluw laneeolatuo (Hook. & Arr,) Cope!. 
Sphaerocionlum obtusU11 (Hook. & lrn.) Cope!. 
Va~nbO&ohle cyrtotheea CHillebr,) Cope!, 
Vlndonbosehia d>vallioiclall (Gtud.) copol. 
lycopodillll phyllanthun Kook. & Arr. 
~ephro~tpia cordifolfa (~.) Preil 
w~roltpi£ exaltata <l.) sehott 
Naphrolopi& oultiflora (Roxb.) Jarrett ex Morton 
Opllioglossun peroc!l;l\,m t, tap. falcotun (Preol) C\autln 
~sflotuo c~\tnn ... sw. 
Psllot~ c~lln&t\11 X nudln 
Ptflotllll ~ (L.) leiiUY. 
Christella dentate (Jorak.) 8rQWn6eY & Jer.y 
Chrl&t~lla parasltlca (l,) levl. 
P~topteris sandwicenois (Brack,) Holtt. 
P•e•= a 
CCIII< NAME 
pt 'tpt' · ta~·IMnDtl\lne, 'arliill i • 
; 
I 
h1tpY 1 U• i 'i. 
hopu•u 
'ekaha· Ia, hot·a·KAul 
·~aha· la, 1 hoe-a·Maui 
ul<lle 
utunc 
I 
pai, pa al·huM 
kolokol ~hlna·\ua 
1of!:i 1a· 
polol-h 
Polal-l 
hina 
- l.l •! 
I 
ni •ani• u, ~upukupu, 1ok.upuklJI 
ni•ani 1 u, ~upukupu, pancho 
hoiry • ord. fern 
ClOe, pi 
hybrid 
GROUP FAMILY STATU$ 
MONOCOTYLEDONS 
CTP~~ACIAl 
X 
I 
ORCH IDACEAE 
X 
X 
PAkDA~ACEAE 
t 
21UGIBERACEAE 
p 
DICQTYL~PONS 
APOC'l'NACE.lE 
E 
AQUifOLIACEAE 
E 
CHASTI\ACEAE 
E 
COHPOSITAE 
X 
X 
X 
ERICACEAE 
E 
EUP~ORUACeAE 
E 
GESNERIACEA£ 
TABLE 1. PLANT CHECKLIST: NEW WELl SITi 2 AND ITS ACCESS ROAD. 
tolANICAI. IWif 
CYP'"rU. hOif'IO L • 
MachaArtna ~rt;coldes (Caud.) Ker~ ••P· meyenii (Kunthl KoyaMa 
Pycreus poly$taohyoo (Rottb.) Beauv. 
Axonopua offtnlo Chaoo 
Opll.,.nu<i ocq>oGitUG (L.) Poauv. 
Poapetum conjuQttum Bar;. 
Arundina benbusaefoUe (Roxb.J ltrdl, 
Spothoglottis plicate Bl. 
Froycinotia arboroa Goud. 
Zi09iber reN!i>et tl.) Roscoe 
Perrottetia &andwicensi~ Gray var. s1hdwice~is 
Adonootomoa lav~nia (L.l Xt%e. 
Agerottn houstCI'Iiarun Mill. 
Cra$Socephalum crep1dioid¢a (lcnl~.) S. Moore 
ereehtitoo valeriono•folto <Wolfl DC. 
Vacelnium c~lycinum Sm. 
Antido:..,. pluyphyllun Ham 
E Cyrtondra pal~ Ga<Jd. 
E Cyrtandro •P· 
LOBlLIACEAf 
i 
E 
LOGANIACfA& 
X 
tlermontia parviflora Goud, ex Gray 
Cler~~ia hawaiiensic (Nfllobr.) Rock 
Buddleja asiattce Lour. 
'uki, 1 l\1•niu 
nurrow· eaV~ carpetgras& 
mou•u·H to.f Kilo grass 
boaiocl• «hId 
Philipp oe ground or<hid 
lie•ie 
• wap<.il kuo h i w i
kowa•u 
olomea 
•ohelo· au·l~·au 
•oha·lce u · 
butterf ybuah. huelo-'ilio 
FAIII~Y STATUS 
LYTHRACEAE 
X 
MYRTAC£AE 
E 
E 
E 
X 
X 
ONAGilAC£AE 
I 
X 
PIP&RACEAE 
E 
e 
ROSACEAE 
RUBIACEAf 
E 
E 
E 
SAXIfRAGACfAf 
e 
UIITICACEAE 
E 
'1A8LE 1. PlANT CKECKliST: NEW WEll SITE 2 ~ITS ACCESS ROAD. 
BOT ANI CAl. NAME 
M&tr0$idero& collin. (J.R. I G. Forst.) Croy vur, 
Metrosiderot eollfno (J.R. & G. For$t.) Gray vor. 
Mclrooideroo coli Ina (J.R. & G. Forst.) Gray vor. 
PJidluo ~ttlelanum sabine formt ClttltlahUm 
P•ldfun guaJ•~ l. 
Ludwi;la oetivelvis (Jacq.) Raven 
~udwlgla pol~tris (l.) Ell. 
Peper~ta cookiano c. De. 
Poperemh hypoteuco Miq. var. hypotevca 
Rubua rouefol ius Sll. 
toprosma men&;e$ii Grey 
Coproernrt oc!\tM:e• w. oliver 
lltbtrriM> (levi.) RO<k 
ift<tn& (Lovl.) Rock 
110erophyllo Rock 
P'yehotri• hewe1ie~is (Gray) Fosb. var. haweiiens1s 
lroueaaisia arguta Gaud. 
c 
I 
' I
cuphea, puak&MOll 
Malabar melost~ 
1ohi 1a· ef'IUIJ 
1ohi'a· ekua 
'oh i' •· ehua 
•tra~be ry Gua ... va, 
IU.OVB, UISWII 
Page: 1 
ka~le, primrose willow 
water ruelln<! 
1ale 1al ·waP·nui 
lpte 1il ·WPl·,....l 
thliN>lc rry 
pilo, k pa 
pi\o, k pe · 
koplko 
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